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At the meeting of the Chamber of Commerce, held February 4, 
1886, Mr. CoBNELius N. Bliss, Chairman of the Executive Otm- 
mittce, submitted the following communication received from Mr. 
Ferdinand db Lesseps, President of the Universal Interocc4nic 
Panama Canal Company, inviting the Chamber to appoint a dele- 
gate to accompany him on his visit to Panama to inspect the 
Maritime Canal : 

Paris, January 11, 1886. 

Mr. President : 

I propose starting on the 28th January by a steamer of the Rojal Mail 
Steam Packet Company to go and inaugurate at Panama the period of final exe- 
cution of the Maritime Canal. 

All the Isthmus, from one ocean to the other, is noi7 in the hands of twenty- 
seven contractors, each having agreed to execute his task within the time 
mentioned. 

It is important, to a very high degree, that no doubt should exist any longer 
upon the completion of the Panama Maritime Canal, so that, at the time of its 
inauguration, ship-owners and merchants may be ready to utilize it, and that 
nothing should happen, as it did on the eve of the inauguration of the Suez 
Canal, that the completion of the work should surprise the universal navy 
invited to pass through the interoceanic Bosphorus. 

It is for such a purpose, Mr. President, that I ask you to pliease propose to 
the Chamber of Commerce of New- York to appoint a delegate to accompany 
me on my visit. 

I have also addressed a request to the Chambers of Commerce of France ; 
and I have, besides, the satisfaction to inform you that delegates from England 
and Germany will join the representatives of our French Chambers on this 
occasion. The Universal Interoceanic Panama Canal Comp my will, naturally, 
defray the expenses of the trip, which, from the start to the retur v ^111 last 

about twamopths.;'^ ••I :*l I I •*! I** ••**.JU : •*: /'• • •*' 

Please ae^pY,:M^«*Fr€(^(^lft,|theassuia4c^(jf Iqjf dii$i0gCiJh*e*d consideration. 
• • • • • • • 

(Signed,) Ferd. de Lesseps. 
To the President of iJie Chamber of Commerce, New- York, 

On recommendation of the Executive Committee, the invitation 
was unanimously accepted, and the Hon. John Bigelow was 
appointed a delegate to represent the Chamber on the occasion. 
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LETTER OF Mr. BIGELOW. 



21 Gramerct Park, 

New- York, April 15, 1886. 

Mr. James M. Brown, 

Fresident of the Neto- York Chamber of Commerce : 

Sir : In compliance with your request, I joined Mr. de Lesseps 
and his companions at Colon on the 18th of February last. The 
party congregated there for the inspection of the Panama Canal 
consisted, beside myself, of 

Ferdinand de Lesseps, President of the P, C. Company. 

Charles de. Lesseps, Vice-PresH " " " 

Theodore Motet, JKc- Capt. of Artillery^ Administrator of the 
P, C. Company, 

Etienne Martin, Sec^y General of the Company. 

Bunau-Varilla, Engineer and late Provisional Director General. 

Forestier, Chief of Iransportation and Maritime Operations 
of the Canal Co. 

The Abbe TiBERi, Chaplain of the Hospital at Colon. 

Saleta, Naval Lieutenant^ Agent of the Company at N. Y. 

ViTXARS, Counsellor of the Municipality of^ 
Paris, 

BoNNAFOUs, Engineer in Chief of Poads and 
J^ridges, 

D'NicoLAs, formerly Surgeon in the Navy, 

Henri Cotter, Stockholder's^ representative on, the Commiit^ 
for verifying accounts. 

The Duke of Sutherland. 

Nathan Appleton. 

Leon Pes;chek, Engineer attached to the German Embassy at 
Paris. 

The Marquis of Tbano, of Italy. 



Associates in tks 

contract ftr tks 

y works aiMm^afm- 

dorandtftks^km 

at OamkM. 
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TipvXy Delegate from the Chamber of Commerce of Marseilles. 
J^ikRY^ « « « « « Jioiien. 

.-.StKBEssE, " " " « " St.Nazaire. 

.•/•;*BiCHON, « " « " « Bordeaux. 

I. ';-*De Molinari, Editor of the Paris " Eco)iomiste.^^ 
TissANDiERy -4ero««?«< a;ic? Editor of La Nature, 
\r Stanhope, Journalist^ representing tJie N, Y. Herald. 

Every practical arrangement for the accommodation of our party 
and for the most profitable disposition of our time while sojourning 
on the Isthmus had been made by Mr. Charles db Lesseps, who 
had gone out to the Isthmus a few weeks before us. Nor were any 
efforts spared apparently to secure to us every facility for inspect- 
ing the work, as well what remained to be done as what had been 
done, within the time we were expected to devote to it. The rail- 
road lies parallel with and only about half a mile distant from the 
line of the canal for nearly its entire length, and as the journey 
from one end to the other by rail may bo made in less than three 
hours, the difficulties of inspecting the line were less serious than I 
had anticipated. The boats of the Company in the harbor at Colon 
and at Panama, also, were always at our disposal. 

Of course it did not enter into our scheme to revise the surveys 
or to verify the quantities and dimensions which were involved in 
the enterprise, and, so far as I shall venture to cite any, they will 
be the most trustworthy that I have been able to glean from the 
various sources of information to which we had access, and which 
were often conflicting and rarely more than approximative. 
Y" The project we were invited to inspect contemplates the connection 

of the waters of the Atlantic at Colon with the waters of the Pacific 
at Panama, by a canal of a uniform level, without locks or tunnels, 
and broad enough and deep enough for the transit of ships of the 
first class from the open sea at either end. to the open sea at the 
other, without any necessary interruption or detention. A uniform 
level and an open cut, without tunnels or locks, were, in the eyes of 
Mr. DE Lesseps, of paramount importance in a country exposed, as 
all the States of Central America are, to more or less frequent 
earthquakes. He had given the preference to this over all the other 
iuteroceanic routes that have been projected, because he believed 
it to be the only one that would satisfy all those conditions. 

The total length of the canal is to be about 46^ miles, or 75 
kilometres. The flow of the canal is to be, through the valley 
of the Chagrcs of the same width at bottom as the Suez Canal, 



12 feet. In tlic section between San Pablo and Pedro Miguel it is 
to liave T8 feet at bottom and 102 feet at water level. Thvoagli 
the Cordilleras at Culebra tbe width at the bottom will be 72 feet, 
and 100 feet at water level.- 'i'he depth of navigable water in the 
canal is to be from 38 to 20 feet, and tbe curves are to have a radius 
of not less than 8,000 feet. 

The plan involves, also, tbe construction of a basin 1,600 yards 
long and 110 yards wide at Panama for the accommodation, not 
only of vessels passing through tlie canal, but for those which are 
loading and unloading there, and another large basin or siding 
about three miles long at Tavcrnilla, a point aboot half way 
between Panama and Colon, for a turn-out, or place for ships to 
oross each other in transit. 

Such, in general, are the accommodations which it ia proposed by 
Mr. DE Lesseps and his associates to provide. Commencing with 
the sea level at Colon, the land along tbe line of the canal for tbe 
first ten miles reaches gradually an elevation of 20 feet at Doa 
HermanoB ; the next seven miles, to Frijole, it attains an average 
elevation of 40 feet, except at Bohio Soldado, where, for a short 
distance, it encounters a hill about 170 feet high. From Frijole to 
Mamei, about seven miles, tbe elevation to be overcome i-anges 
from 50 to 120 feet. From Mamei to Matachin, about three miles, 
the canal has to pass through a bill 170 feet above tide water. 
Prom Matachin to Culebra, seven miles, tlie canal encountei-s a series 
of liills varying from 100 to 250 feet higli, and at Culebra, tbe 
highest point on the line, the elevation is about 322 feet above the 
bottom of the canal, though tbis height is maintained for a few 
hundred yards only. From Culebra, the land falls away again on 
the Pacific side to an elevation of only 30 feet at Rio Grande, three 
miles from Culebra. Prom Rio Grande to La Boca, five miles, the 
line falls away again rapidly to the level of the ocean. To attain a 
proper depth of water, the canal must be dredged about four miles 
further into the Bay of Panama towards tbe Island of Perico. 

The total excavation necessary to give the required width and 
depth to the proposed canal, as estimated by tbe engineers, amounts, 
in round numbers, to 120,000,000 cubic metres. 

total excavation made up to December 31, 1885, was, by 
contract, 11,490,198 cubic metres ; by the Companj', 1,520,837 ; a 
total of 13,011,033 cubic metres ; excavation during the month of 
January, 1886, 1,067,823 cubic metres; total, 14,078,856 cubic 
aving to be excavated 105,021,144 cubic metres. 

Should tbe excavation, through the remaining months of the 
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make tl)c cut Tor 188G nmoiinL to 13,813,876 cnbiu mctri-m 
aii<I llic total of oxeavntion, ii]) to the dose of tho cnrrciit year 
18S0, 25,824,909 culno metres, leaving to be excavate<i, ia round 
numbers, 04,175,000 cubic metres, or less than four-fiftlia of tJl9 

Of the totnl excavation, about one-tliird may be executed 
dredges, wliicli can work all tlie year loimd. The- otlier two-tbirds 
will be diy excavation of earth and rock, much of wliicli cannot be 
bandied by maebiiics or otberwiso to advantage during tbe rainy 
season. To kwp np ibroiigb the year to tbe average of tbe out-put 
in January, it will be necessary to somewiiat increase the numlxT 
of dredges or excavatoi-s, or bolli, for which I understand tliat 
arrangements are made. 

On the 31st of Jannar)-, 1886, there were reported to be about 
fifteen thouannd uicn employed upon tbe canal— twelve thousand 
by eontractore, two thousand of these ineffective, and three thousand 
by tbe Company ; in all, less than three hundred effective men per 
mile. There are reported to be twenty-one dredges and eighty-two 
excavators at various points on the work, with the requisite auxiliary 
boats, trains and machinery. 

With, say 11B,000,000 cubic yai-ds of excavation to make, of which 
one-third maj' bo done by dredging, the problem presented would 
seem to be a very simple one. 

If with 15,000 men, 21 dredges and 82 excavators, a cube of say 
le, 658,028 of yards can be extracted in a year at tbe mean rate of 
1,388,169 cubic yards per month ; by doubling this force tba 
out-put for the yeai- 1887 would be at the least 33,000,000 cubic 
yards, whicb would complete the work by the end of the year 
1890 ; and if tbe present force of men and macbinery wore treblet 
the annual out-put would bo at l.lie least 49,000,000 of cubio yardi 
and the excavation of the canal would be accomplished i 

Given the daily cost or wages of men, dredges and excayalorc^ j 
it would seem as if a school boy might determine to a fraction tTi« 
time when the canal will be finished and what it will cost. 

Nothing could bo more illusory. 

There probably was never a more complicated problem — a prol 
loni embarrassed by a larger proportion of uncertain factors — pri 
sented to an engineer. All tbe conditions under which this work 
to bo conducted ai-c peciili.ir and exceptional. 

It is in a foreign State ; under a weak and unsettled government! 
in one of the most nnbeallhy regions on the contii 
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jccl lo cartliqiiakes ; witliin 450 miles of tlic eqniitor, and under a. 
Iroiiicnl Bill) wliero aculinialcd labovoi-s only are of any servift'. 
Everyiliing required for tlie prosecnlion of the vrork — utensils ; 
macliinery ; the plant foi'constvuoting and repairing machinery ; for 
Hie most part the provisions and houses far the sustenance and 
shelter of the men, and even the men themselves — have to bo im- 
ported from foreign countries. Tiio country practically contribntcs 
nothing but the site for the canal. 

Tfiis work, ivhicb, for its inevitable cost, and, if accomplished, for 
tlin magnitude of its material results, has no parallel among private 
enterprises in all history, is attended by so many uncertain and 
unknowable conditions that the estimates of the most gifted and 
oxpericnccd engineers are at the best but conjectares. Every step 
that is taken, therefoi-e, is more or less experimental, and defies any 
attempt at reduction to a scientific equation. 

The most serious difficulties with ivliich the Company has to 
contend may be classified under four heads : 

Jf?«(. Tlio control of the waters of tho Chagres River, which, in 
the rainy season, if unrestrained, is liable to flood the larger portion 
of the eanal every year. 

Second. The cut through the Andes at Cukbra. 

27iird. Keeping that section of the canal which runs from La 
Boca towards the Island of PcHoo in Panama Bay from being filled 
in by the ocean and the Rio Grande. 

Jburt/i, Securing the amouut of labor required at practicable 
rmtes. 

THE WATEaa OF THE niAGRES RIVER. 



This river, which, in the dry season, 
taries, has a normal flow of only betw 



'itb its three or four tribn- 
n 450 and 500 cubic feet 
per second, discharges from 23,000 to 25,000 cubic feel at times in 
ihc wet season, and has been known within recent years to discharge 
between 08,000 and OS.OOO cubic feet per second, aiid to rise from 
40 to 50 feet above its normal level. 

Of course, no canal with such a neighbor at large, could live 
through a single rainy season. Two plans for its subjugation have 
been discussed, one to construct a dam across the bead waters of 
the Chagres at Gamboa and before they enter the valley through 
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wliicli tlie cannl is to pass, liirgc cnoagh and strong enough to lt( 
a!t tlio water lliat may Tall, over ami above wbat cai 
away safely by the ordinary rbannel of the river, whicli is lo be 
BtraigbLciicd at several points for iho double purpose of increasing 
the discbarging capacity of the channel, and also to avoid the 
tcreeclion of the natural by the artilicial waterways. 

Auxiliary to this work, derivative canals or water courses are 
be cut, to separate from the canal the waters of the Chagres and il 
tributaries, and carry tliem directly to the sea. 

Another plan which has been discussed and is now under consid- 
eration, is to dispense with the dam altogether, and to enlarge ibe 
derivative channels aufliciently to carry off the greatest volume of 
water by which the Chagres is liable to bo swollen. 

This would involve a very considerable increase in the width of 
the derivative channels. Whether it will cost moro or less tl 
the dam is a question which I understand M. Boykr, thi 
Director-General, is investigating. Till that qnestion is settled, 
work on the dam will not be started. At present, however, the 
presumptions arc all in favor of the dum, and the work now in pro- 
gress on the derivative channels is prosecuted on that theory. 

Nature, too, seems to have favored this solution of the Chagres 
diflicnlty. After passing Mataehin the Chagres River turns sharply 
eastward in its course, leaving the lino of the canal between the 
44tb and 45tb kilometres, and passing between two bills or Cerros, 
about a mile distant from the canal at Gamboa, called the Cerro 
Obispo and the Cerro Santa Cruz. 

It is between these two hills that it is proposed to erect a dam 
about three -quarters of a mile long, 140 feet high, and about 1,300 
feet wide at the base, with an exterior slope of four to one, of 
broken rock, to bo brought from the Emperador and other most 
convenient cuts ; this to be revetted with heavy rock. On the basin 
side clayey earth is to be dumped and allowed to take its natural 
slope, on a presumption that the pressure of the water npon the 
clay, aided by deposits brought down by the river, will gradually 
make it water-tight. From the basin thus formed an outlet is to be 
provided by cutting a tunnel through the Cerro Azul to the left of 
the Cerro Santa Cruz, which is to have a diameter of about twenty 
feet, and to be lined with iron, through which the waters in the 
1 are to be discharged in quantities which the Chagrna can 
carry to the sea without overflowing il4 banks. The tunnel will be 
prolonged by a cut lo the bend of the Ciiagres at about kilometre 
44. Its length from the basin side of Cerro Azul to the river 







Tie between 500 and 600 yards, with a fall of about 30 feet. The 
inner orifice of the tunnel will lie between the 25th metre and the 
31st metre levels. Complete surveys have not yet been made, but 
levels and contours had been run, we were assured, to exhibit a 
basin capacity of 3,000,000,000 cubic metres, with an indefinite 
capacity beyond the line surveyed. 

With these data it bas been calculated that it would require 
eight or nine days of exceptionally heavy and continuous floods to 
fill 40 per cent, of the basin space ; that the outflow through the 
tunnel would be about 26 per cent, of the amount retained, and 
leave the surface of the water at least 30 feet below the top of tlie 
dam. An inflow of 1,600 cubic metres a second, which is the dis- 
cbarge of the Cbagrcs at Gamhoa at extreme high water, as deter- 
mined by Colonel Tottkn in IS5V, is taken as a basis of these 
calculations, being the largest inflow yet recorded. 

The discharge at Gamboa during the extreme high water of the 
25th of November last was 054 cubic metres a second — a figure not 
likely to be often reached, and never much, if at all, exceeded. 
Such are the plans and calculations of the Company's engineers. 

To construct tlua eiiormoua dam it is estimated that about 
9,000,000 of cubic yards of earth and stone will be required. The 
cuttings at Emperador and the neighborhood will furuisb an abun- 
dance of both. That such a dam, if built with the capacity attribu- 
ted to it, will hold all the water that can be accumulated at Gamboa 
at any season, there can be little doubt. The floods at Matachin 
arc of short duration, resulting from rapid local rainfall, not from 
an extensive water shed. The water shed, on the contrai'v, is com- 
paratively inconsiderable, and if the rain did not fall there more 
rapidly than it usually falls in the Slate of New-York, the freshets 
of the Chagrea would probably be less formidable than those of the 
Hudson. They result from the rapidity rather tb.in the quantity 
of the rainfall. By the artificial tunnel which it is proposed to 
provide, the water will he allowed to enter the lower bed of the 
Cbagres only so fast as it can he carried off without overflowing 
tbe river's banks, and, therefore, will remain in the basin and a 
pressure on the dam only so long as it will take to run off through 
the tunnel at the rate of between 12,000 and 15,000 cubic feet of 
water per second, when not rc-inforced by vain. 

I did not hear any doubts expressed in any quarter of the prac- 
ticability of building such a dam as an engineering problem, nor is 
tberc any greater difficulty, theoretically, in building a dam a mile 
long and ten rods high than in building one a rod long and one 



1- a question of cost than of piao- 



foot liigh. The (liifei'once 
lioabilUy. 

It seems to be assumed hy all tlie eminent engineers who have 
studied this question, that siicli a dam, if built with the propor- 
tionnl derivations and embankments, would give the canal ample 
control of ila turbulent neighbor nt all seasons. I am aware of no 
reason for questioning the soundness of their judgment. 

THE CDLEDKA CUT. 

At ibout the 15lh kilometi-e from Panama, and 55th from Colon, 
canal encounters tlic Cordilleras chain of mountains, and one of 
the raost formidable obstacles tv'hicli a. sea level canal here, presents 
to an engineer. To cut this hill down to nine metres below tbe 
level of the ocean at low water, involves the removal of a body of 
earth and rock nmounling in tbe aggregate to some 22,000,000 of 
cubic yards. This enormous body lies within a span of only about 
two kilometres, or less than a mile and a half. Tbe necessity of 
discharging tbe excavated material exclusively at the ends of the 
cut when the men get below the surface of the canal must re- 
duce the product of a day's labor.* 

The contract for this work was talceii some yeai-a ago by an 
Anglo-Dutch Company, who bound themselves to remove 700,000 
metres a month. This contract was subsequently modified so as 
to i-equire the removal of only 610,000 monthly for tbe eighteen 
months following .lanuary 1st, 1S86, making 1 1,000,000 cubic metres, 
and 330,000 a month for the succeeding twenty-four months, to 
July Ifit, 1889, making 8,000,000, which amounts added to the amount 
removed before January 1, 1880, say 1,000,000, would give the 
required result — 20,000,000 cubic metres. For this tbe contractors 
were to receive eight francs the cubic metre, or 32,000,000 of 
doilai's, the Canal Company engaging to fitrnisb them, as to 
the other contractors, their machines and the men, the contractor 
only paying the men's wages, and a certain rent for the use of 
the machines. Of course, any failure to supply men enough or 
machines enough, leaves the contractors at liberty to abandon tbe 
contract whenever it ceases to be profitable. The results arc sucb 



* It is hoped llint inclmed planes nisf tie aiiccessrully eraplojed to cipedito, 
if not to chenppn the procFss of disposiog of tlio waste miLterinl ; end n ntimber 
of lliese ccmirivniicea, I am told, are now ou tlielr way to Poniima, I preauuie, 
for tLnt use. 



gbt be expected. Thoiigli bouii.I to remove iiiontlily 610,(i00 
metves, tbey liavo not yet, I am assured, been successful in getting 
away in any one month witli 100,000 cubic metres. Sbould tlicy 
tbat average, it will lake from ten to fifteen years to 
Snisb their contract, even sliould lliey suffer no nnforesoen delays 
terniptions. Doubtless means will be found to expedite lliia 
work, wliiub, in its present stage, could be readily effected by an 
men and macbines. Tlie last 30 metres of tbe cut, 
Rt necessarily prove tedious and costly. Apprehensiona 
have been expressed that during the later stages of ibc work at thi:* 
point the banks might wash or slide, anil fill up the cutting, as well 
idanger tbe lives of the workmen. That, however, could 
only result from bad engineering. Perhaps those who give most 
Importance to this criticism do not properly estimate the rapidity 
■ith which vegetation would cover the slopes, and bind them 
BO compactly that in a few months a yoko of oxen would hardly be 
able to haul a plow through them, 

I did not bear of any insuperable difficulty in the accomplish m cut 
of this work, but I cannot but think that Mr. dk Lesseps will bo 
■disappointed in his calculations, both in regard to tbe time and the 
ft certainly is not progressing at present at a rate wliieb 
^varranta the hope of its completion in 1880, 



But little work has been done at the easterly extremity of the 
lanal in the way of excavation, and none was in progress when wo 
risiled it. A channel abont sixty yards wide has been dug to 
llxteen feet below mean low water, from the end of the proposed 
lanal, a distance of three miles, and a little cutting has been done 
a, the mouth of the Rio Grande, but no excavation has been made 
n the Panama section inside of the shore Hue. 

The difficulties which beset the work on this section may prove to 
>e, to some extent, imaginary, but they seemed to me quite serious. 
The disposal of the dumps is tedious and expensive ; a dyke 
rill probably have to be run from tJama Point nearly to Naoa 
[sUnd, some foui- miles, to keep tbe sami from washing into the 
ianal, and a temporary dam to keep the water high enough to float 
3ifi dredges, at low tide, must be built across the Rio Grande. All 
Jie works for the construction of dredges and other machinery were 
ftrcctcd at La Boca, that iw, at the njoulh of the Rio Grande, and 
itantly exposed to the pestilential exhalations of the mangrove 
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swamps througli wliick that Htream finds its way to tbc »ea, and 
tlirongh t]>c btd of which the canal is expected to flow. To keep 
up the force requisite for the roechaitical operations to he carried 
on at this point will prove extremely difficult, on account of its 
iitsalnbritv. Owing to the imprac tit: ability of bringing dredges 
xronnd Cape Horn or across the Isthmus, it has been deemed 
necessary to provide a plant for the construction and repair of 
such, with their accessories, as may be required on ibe west sid« 
of the luoDotaiD. For this kind of work, bat few of the aceliiaai«d 
operatives are araiUble, and to ex|>ert maciiinists the climate is 
Terr unfriendly. Plans arc in contemplation — the dam aerosa 
the Rio Grande is one of them — which, by overflowing tbe marshes, 
it is supposed, may improve the sanitary cirndition of La Bocat 
ShotUd they altogether fail, it is not easy to calculate the Uma 
when the work on the canal west of Cnlebra will be finished, 
notwithstanding the fact that human life is about the cheapest 
article to be pnrchased on the fstlimus. 

Aside from tbe three pliu^es of work I have just indicated, the 
damming of the Chagres, tbe cut at Culebra and tbe Panams 
section, I am aware of no good reason for doubting the ability of 
the contractors to finish the rest of the canal by 1SS9. It is all 
under contract, and the work is going on at different points aloag 
the line.* 

THE LABOS SrPFLT. 

This is a question which presents more elements of uncertfttn^ 
than any other which I have encountered in my hasty study of tlus 
subject, and I am persuaded thai just in the proportion that thai 



• The following list of contnctore, and the cost of the work expected ot 
ihezn, were fotniahed ma br ui officer of tite Companj : 

XaiRa<ir Oi*eractart. 0»tiyUdr IKlrt. 

Atnericui CoDtnctiiig ud Dredging Companj. (drtdgiag. ) (from 

Colon to KiL 33.) fcs. 2S,500.000 

Babbacd. ViasAUD a Bi.i:rrEUiL, (from KiL 23 to Eil. 44,) tO.OW.OOOli 

Soeiete de Travaai Pabliques et CanaCniccioa Compuif,) from Kil . 

4iloKil-55.) SaH.QO 

CCTBILL, DE LCSGO, Watsos 4 Vas HcTTOM, (i-'ulebrm,) 160.W0;fln 

Frtnco- American Dredging Com pan f, (dredging.) S,080,009 

liKntLTiTE", 1^"'*^ & Bajlatocs, (from Culebn to the Pacific,). . . SO.OOO^OM 

fcs. «3I,500.0 



question sliall prove to be or not to be susceptible of satisfactory 
1, will the oilier difficulties lose or gain importance. It is, 
!em3 to me, the axis on whiuli the fortunca of tbia enterprise 
revolve. 

The canal terminates at both ends in a mangrove swamp, wliile 
tbe river bottoms through which the uanal is to pass are, all the way, 
more or less swampy. For seven months of every year it is liable 
not only every day but several times a day, and when it 
does rain at this season, the water does not como down, as with ns, 
in drops, but in sheets, eo that to bo out of doors when it rains 
means, being as completely wetted as if thrown into the sea, and it 
means a suspension of work for at least two-tliirda of the seven rainy 
months. 

To get cool from the effects of such a shower so that the normal 
perspiration is checked, means for a northern man, in nine cases out 
of ten, a fever in a few minutes and a funeral in a few honrs. To 
this add tbe pestilential atmosphere engendered by a tropical sun 
/ailing upon the vast sm'face of vegetable matter continually mois- 
tened by rain, and you have a climate where it may, without cxag- 
igeration, be said that — 

" Life dies and deatli lives." 

The native races of the tropica, here mostly of African origin, 
leem to be the only human beings constituted to endure hard labor 
'Lile exposed to the Isthmus sun. But of this labor the supply in 
ibo Statu of Panama is very inconsiderable, the whole population, 
ncluding the importations of the Company, being less than 
.50,000. The labor, therefore, for the most part, has to be im- 
lorted. Most of it, thus far, has come from Carthagena, Jamaica 
lUd the lower valley of the Mississippi. This supply ia limited, 
riiG climate has tanght the laboring class in these latitudes to avoid 
be continuous hard labor which can be safely endured in the tem- 
«rate zones ; and, as an indemnification, requires of them no pro- 
ision against a long, cold winter, and provides them with a fruit 
tearing vegetation all tho year round, which always ensures them 
linst the pangs of hunger — one of the inexorable penalties of 
ileness with northern operatives. 

Their wants are but little more difficult to satisfy than those of 
le birds of the air or of tho beasts of the field. They have no 
ates to gratify by accumulation ; and if they had, they have no 
aco in which they could put their accumulationa in security ex- 
■p[, like the dogs, they bury them in the ground. If, therefore. 
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lh*y earn mnrc than thoy consume, the onlv Wiij ilioy can keep llie 
Mnrplns is to conrcrt it into plensiire of gome kuul sa soon as poosi- 
We, and plcasarc with tbem ntnialty means iillcness and gambliag 
It is impossible to siimnlaCc sacli a race in sucb n cltmate by tlie 
inducements whicb arc bo efficient in secaring tbrifty operatives ia 
higber latitiidcx. 

When tbe work on tlie canal was began, the wages of unskillod 
labor were 90 cents a day. Tbe .supply at lliat rate proving insuffi- 
cient for tbe needs of the Company, ibey were advniiceil from time 
to lime antil now tbcy have reached a minimum of tI.T5.* And 
thoagb the price of labor is nearly doubled, there are not 15,000 
effective men, ail told, now on the work. 

Agents of tbe Company arc constantly employed in recmiUng 
men in all tbe available markets, to whom liberal commissions must 
be paid. Tbe men are brongbl there at the expense of the Com- 
pany, bnt many of them leave again — some because they do not 
like lo work bard every day ; some because they are frightened 
by the mortality around tbem ; some because they cannot get on 
peaceably with the men ibey are working with ; some bec.iuse tbcy 
wish to enjoy tbe money Ihey have already earned ; while some 
are dismissed because they arc good for nothing, or foster disaffec- 
tion among their comrades. For these and other reasons which can 
readily be imagined by those who arc familiar with the caprices of 
the untutored African, the Company, whicb is bound lo the con- 
tractors to supply them with all llic men ibey require, have not 
been able to keep up tbf ir quota, and, as a consequence, cannot, if 
they would, enforce the forfeit to which each contractor has bound 
himself in case of tbe nonfulGlment of his contract ; while the cott- 
tractor, on the other band, if not supplied with his quota of men, 
ia at liberty to throw up bis contract whenever it shall cease to be 
remunerative. This, I presnme, is the explanation of ruuiore which 
were in circulation at Colon of oontraelora leaving the rock which 
they encountered in their section, and npon which work was un- 
profitable or less profitable, and passing on to the earth work, which 
was more profitable. 

These arc among the inevitable conditions of such a work on tbe 
Isthmus. Ko one could prudently take a contract there unless tho 
Company would engage lo supply the labor, for, with the other 
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* The wages of skilled black labor a. 
dtanics, $5 guM. 



$3,50 to ^'2.15 ptr ditiii ; white a 



contractoi'3 competing for it iu a scanty market, labor would soon 
be at Huch a promium aa to ruin thcin all. 

Of course, with 12,000 effective men,* ov with twice that number 
'orked under such conditions, I do not eee how any one can cherish 
the expectation of completing the canal in 1889. 

The qaestion tlien arises, must the work be prosecuted under tho 
present conditions? 

When, the Jews were required to make brick without straw, 
les came." May not the exigency, like child bearing, work its 
own cure ? 

In all ages and nations when manual labor has become too costly 
to do the work for which there was a universal or even a general 
peed, a, substitute for tt has been promptly devised. It was to the 
ueed of economizing muscular labor that we owe the Iioe, the 
wheelbarrow and the plough. Had laborers' wages never arisen 
above a shilling a day, we should never have heard of McCormick's 
•eaper, or of IIowE'a and Singkb's sewing machines. It is equally 
certain that the portion of our planet which lies under the tropics 
■will never play tho part in human history to which its territorial 
extent and productive power entitles it, until our present assortment 
of mechanical substitutes for muscular power has been very largely 
Jnoi'eased. Machines do not mind malaria ; they arc not poisoned by 
marshy water ; they thrive on the black vomit ; they have no fear of 
chills or sunstrokes, and what is more, they are never tired, and will 
work all the days and nights of their natural lives without interrup- 
tion, if properly fed and cared for. 

That is the class of operatives for out of door work in the tropics, 
and it is to them that Mr. db Lesseps must, and I presume does look 
for an early completion of his canal, for it is in that direction 
)iis own remarkable experience has certainly taught hira to look with 
come confidence. When tho work on the Suez Canal was begun, 
and under climactic conditions much the same as those at the Isthmus 
of Panama, the Suez Canal Company was entitled by its charter to 
as many native laborers as it required up to 40,000, and at an almost 
lual price. As these men were drafted into the Company 
tervice by Goroie, England protested against a "revival of slavery" 
in Egypt. The Khedive was constrained to break his contract 
with llio Company, for which he had afterwards to pay an indem- 
nity of 38,000,000 francs, and M. de Lesskfs had the mortitication 

• Tills is tlie number on the rolls, but a Buspicion seemed to prevail on tlie 
Isthmus tLut even this number is considerably esaggeriLted. 
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of seeing his little armv of 20,000 fellabs dispersed as suddenly and 
as irrevocably as an April fog, leaving only their tent^ and loola 
behind ihem. 

The logic of the Bituation promptly suggested the replacing of 
the men with maehiiies ; the putting of slaves without souls or 
sensibilities in the place of Kl&ves with both. Ilie inventive genius 
of his countrymen was stimal.tted by the gravity of the crisis, 
in due time from eighty to one hundred dredges, with an appropriats 
supply of barges, elevators, steam lugs, locomotives, 4c., had taken 
the place of a large portion of the men withdrawn ; and tfaii 
machinery, with only 4,000 men, increased the monthly out-put front 
10,000 cnbie metres to 2,000,000, and executed more excavation io 
the last three years of the work than had been done in the prcvioni 
seven. May not the scarcity and cost of manual labor on the 
Isthmus in like manner develop the means of dispensing with at 
least that portion which the labor market will not cheerfully supply ? 

The results already accoraplisbed in that direction justify the 
expectation that, to a considerable extent, it may. There are already 
at work on the Isthmus machines for dredging and for excavation far 
more powerful and efficient than any ever nsed on the Suez Canal 
any where else. The Sl4ven BitOTnEits, representing " The Ameri- 
can Contracting and Dredging Company," of New- York City, have 
a contract for the excavation of some 30,000,000 cubic metres in th« 
main canal, in the derivatives of the Chagres,andin the harborof Co- 
lon. They have seven dredges in operation. I saw one of them, the 
" New-York." It was excavating at the average rate of C,500 cubic 
yards every twenty-four hours. It is equipped with thirty-six buckets, 
made of steel, each weighing, with itslinks and pins, 3,500 lbs. when 
empty, with a capacity of one cubic yard each, or an ordinary one 
horse cart load. These buckets arc run at a speed of from sixteen 
to twenty-four buckets full per minute. The contents of these 
buckets, as fast as they revolve, are literally blown through pipes 170 
feet long, one on each side, over on to the hanks beyond the oanaJ, 
with a velocity of from 500 to 1,000 feet per minute. The worlt 
with which these seven dredges were credited for the month of 
January last amounted to 72S,UO0 cubic metres. That is, I beliovCi 
about double the largest out-put ever accomplished by any machine 
on the Suez Canal, and considerably in excess of the out-put of 
any machine elsewhere.* 
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One or two of tbc excavators are equally exceptional as to power 
and efficiency, nor is there any reason to suppose that, in tbo 



from the American dredges was furnished me by no officer of tlie Ameiiun 
Companj, aad illustrates the view I hnve endeavored to present : 

Memorandum of th« Work done by the American Cantraetiiig and Dredging 
Comptiny on the Panai/ta Caiiai. — The American Contracting and Dredfiiug 
Company hove a contract (or the escavntion of 30,000,000 o( cubic metres of 
drod^ble ground, in tlie main coual, llie hasiu or artiRcial port of Colon, and 
the auiiliary eannla for tiie derivation of the Chngrea River. 

Tills ivork extends from Colon to Matadiin, a distance of about 44 kilometres 
of main canal, nith probably 30 kilometres of auxiliary canal, besidcfl the work 
In the port of Colon. T!ie height of the ground to bo excavated varies f roni 
one metre to eiglit metres al)OTe mean water level, but even a bank of this last 
lieight (20 feet) is nttBcked with great facility by the large dredges with two 
discharge pipes. 

In one of these high banks the dredge "City of New- York" is now -working 
^rery effectively, excavating an average of G.OOO cubic metres per day, although 
rthe material is mostly a hard compact clay. 

Tlie nature of the ground to be excavated varies considerably, according to 
the locality. 

In the basin which is being excavated at Colon the ground is mainly of blue 
,sed wilU boulders of coral, which is dug very easily by the dredges, 
iltbough on occosiona! black of cornl has to be broken before being taken out 
)r ihe buckets. 

AC Qatno, and from thence ap the valley of the Chagres, the eoll on tiie top 
s o heavy loam, from three to six feet in depth, and the balance is mainly hard 
yellow and blue clay, which is very compact. 

Work was commenced by the first dredge, " The Count da Lessepa,'' in the 
beginning of 18S4, and Las been continued steadily ever since. The second 
dredge brought to the Isthmus, the " Prosper Iluerne," was destroyed by fire 
wLen nearly completed, and consequently the work was delayed couaideiahly. 
Since then the fleet of dredges bos been constantly Increased until the 15th 
of January of this year, when the lost addition, the " City of New- York," 
commenced work, making in all seven dredri?' now at work on lb la contract. 

The work done up to the Slst of January, 1886, measures 11 kilometres of 
main caaal, 50 metres in width, and an average depth of live metren, and three 
and ono-balf kilometres of aosiliary canal, iO metres wide and four metres 

The excavation ot the main canal is at tljree different places, as follows; 

Colon to Mindi. 4.000 kilometres; at Gatun, 4.700; at Caimintu, 1.700; 
total, 11 kilometres. 

The total amount of work done up to the 3Ut of December, lS8!i, amounted 
to 4,474,000 cubic metres ; month of January, 1880, 738,000 ; total to January 
31at, 1896, 5.202,000 cubic metres. 

The work for the month of January, ISSli, wn? done by the complete fleet of 
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creation of such macliinGs, art and science Lave reached a limit 
in any direction. 

That the Canal Company arc alive to these considerations may 
he inferred from the fact, wliich I have learned since my return, 
that eight new dredges and thirty-four new excavators are now 
constructing for its use, and that the contractors, for their own 
account, have an order in New-York for 110 new locomotives. It 
has also transpired within a few weeks that the Dutch Company, 
who have the contract for the Culebra cut, and whose work is so 
much behind, have just ordered one or more excavators of a new 
design, constructed at Glons, near Liege, in Belgium, eaoh excavator 
weighing five tons and representing seventy horse-power, which are 
reported to be more efficient than anything now on the Isthmus. 

The troubles which our Chinese colonists are experiencing on the 
Pacific coast may lead them to turn their steps toward the Isthmus. 
If so, the supply of manual labor would only be limited by the 
resources of the Company. Thus far, however, the representation 
of the Mongolian races on the Isthmus is quite limited. Bat in a 
case like this, where economy of time is to so great a degree 
economy of money, something more effective and less costly, not to 
say more humane, must bo much more generally substituted for 
human labor on the canal, however abundant the supply of human 
labor may become. 

FINANCIAL SITUATION AND PBOSPECTS. 

Of the amount already expended upon the canal I have no 
information, except what may be gathered from the reports of the 
Company. I was informed by the Vice-President, however, that 
the Company had in its treasury sufficient to carry it through the 
current year. 

The reports show the receipts of the Company from all sources, 
including the late call of 125 francs per share from the stockholders, 
to be as follows : 



seven dredges, which gives an average of 104,000 cubic metres per dredge for 
the month. 

There is no doubt but tliat tlie American Contracting and Diedghig Ck>mpany 
-will have tlieir work finished at the time stipulated in the contract, namely 
tlie 1st of December, 1887. 
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Cnpilal. 300,000,000 frnncs, of wliich 375 trniies per sLnre bnve 

been cnlled for, and I presume ore now paid up, fcs. 225,000,000 

Bonds at 3 per cent, 171,000,000 

■' 4 " 13D.000.0O0 

Benejieetde tretorerie premiums, 21,800,000 

fca. 540,300.000 
Or sav, in round numbers }100,200,000 

Tile International Congress of 1870, the parent of tlie Panama 
Canal Company, estimated ilspvobablo cost, including the accessory 
works of derivation, Larboi-s, basins, turn-outs, etc., at 1,070,000,000 
francs, say ^214,000,000. 

At, tbe close of Ibo present year, therefore, should the rate of 
expenditnre not be increased nor any debts be incurred, there will 
remain of the original estimate unexpended $140,740,000. If these 
figures can he trusted, about half of the estimated cost will have 
been expended by the close of the year, while at least four-fifths of 
the excavation, not to speak of supplementary or precautionary 
work, will remain to be executed. 

This will seem, on the face of it, to be a rather discouraging ex- 
hibit for those who counted upon a completion of the work within 
the original estimates. But it is not quite so discouraging as it 
seems. A much larger proportion of this expenditure has been 
made on preparations for digging the canal than upon the canal 
itself. But those preparations were indispensable. As I have already 
stated, it was necessary to provide everything, the country contrib- 
uting practically nothing but material to bu removed, and nothing 
to remove it with. 

Houses had to be imported for the shelter of the officers and 
men ; forty or fifty hospitals to be built and equipped with physi- 
cians and nurses ; wharves and warehouses for landing and storing 
supplies ; machine shops for the construction of most and the re- 
paration of all the machinery required on the work ; two or three 
hundred miles of railway track, with the locomotives and cars to 
«quip it, and so on. 

Besides which, the expenses which preceded and attanded the or- 
ganization of the Company, its administration since and its interest 
engagements, make a formidable aggregate. Mr. de Lesseps, In 
Ilia report made in July of last year, gives as the sum realized for 
the prosecution of the canal to that date, 471,300,000 francs ; ex- 
penditure on it, 308,280,806 francs. 

Of the latter sum considerably leas than 115,000,000 francs were 
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s|ieiit upon llic canal proper, as iippcars from the following analysis 
of these expenditures accompanying his report : 

Cost of Charter, fca. lO.OOO.OOO 

Ouarnnty, deposited with the Col unibinn GovernmeDt 750,000 

Expenses o( every nntura incurred before the orgnnbation of the 

Company, 23.398,605 

Ilc-imburgenients of ndvunceH to the founders S,OnO,000 

Cost of administration on tlie Isthmus and at Paris from the he- 
ginning, (1879,) S6,415.02T 

Obligatory charges upon the Compony, (i(« eharget taciala obliga- 

iBira.) 30.030,651 

Interest paid on slock and bonds 55,700,148 

Various structures erected on the Isthmus, lands purchased, ke.,. 35.S89,743 

Material and supplies, 83,587,568 

Clearing thn Biirrnco of the n-ood and stumps, installing niaclilne- 

ry and escavatjon 115,]87.854 

Total fcs. 80a,3e0,89« 

It wiii be ol)aervefi that the last item only, and that partially, 
i-epreaents work on the canal. It would bo very misleading, there- 
fore, to infer the cost of tho work remaining to be done from the 
apparent cost of what has been done. Fnlly two-thirds of iho ex- 
penses already incuri'ed are in the form of plant, which will involve 
no future expense except for interest and deterioration.* 

It would bo scarcely more fallacious to infer, that because say 
one-fifth of the excavation had been made at a cost of 115,000,00il 
of francs, if it has been, tho canal could ba completed for four 
limes that sum additional, say 460,000,000 of francs. 

No .doubt some of the money has been injudiciously expended, 
but what great work, whetbcr of a private or public character, haa 
escaped this reproach ? 

Taking the waste through these channels at the largest presumable 
figures, tho inconsiderate expenses of the average individual ail over 
the world would probably represent a larger per contago of bis 
aggregate expenditures. 

The Suez Canal cost about $100,000,000, It could, no doubt, be 
duplicated to-day for two-thirds that sum. Its sliareboldors had 
to wait thirteen years before they were as.sared that the capital 
they had omb.-irkod in that enterprise would ever yield them any 

• T!io interest Is 5 per cent. The deterioration t 
all metal work U not less than 10 per cent., am 
i, &•:., from 20 to 30 per cent. 
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'retnrn, and in tlie sixth year of its progress the Suez Canal sliarea 
selling far below tlie prosejit price of the sbaves of tbe 
^Panama C'atia). Tlio Society of English Engineers, who in 18S1 
elected Mr. de Lesskps one of its members by a unanimous vote, 
only twenty years before had declared that the level of the 
Mediterranean was thirty fest below the level of the Red Sea, 
and that a canal there was a chimera. It was the judgment of our 
own best engineers that the first railway across the North American 
'continent could never bo self-sustaining, and so general was this 

■nviction that the Government not only lent its credit to the 
enterprise, but endowed it with a principality of land, from which 
the Union Pacific fragment alone is realizing from three to five mil- 
lions of dollars annually. That work for many years yielded to its 
stockholders eight per cent, a ye; 
remunerative, but for the constra 
linos, and for a policy towards it ai 
of the Fedei-al Congress, 

While these experiences teach u 
conclusions about the practicability and cost of a work, in the s 
of which the whole world baa such a substantial interest, it must 
not be overlooked that the difficulties to be overcome are far more 
formidable than any with which private enterprise has ever yet 
successfully contended ; and after making every allowance, and it 
'lould be a liberal one, for the light derived from past experience, 
from the progress of science, and from tbo increasing wealth in the 
world, it still requires a very robust faith to believe that the Panama 
Canal can be opened for navigation from sea to sea for an additional 
sum no larger than the net proceeds of the new loan of $120,000,000, 
which Mr. de Lesseps is now soliciting. And yet I know of no 
person who is competent to say with authority that it cannot 
be. It would be difficult to name any groat enterprise of which, 
considerable part of its period of gestation, the "wise" 

id the " conservative," a class whoso money is usually already well 

ivested, did not say it was impossible or impracticable. The 

ijectors of our first trans-continental railway were deemed 
oranks in tbeir day; the Erie Canal project was denounced as 
chimerical, and even the Hudson River Railroad had been running 
twenty years before everybody was convinced that Mr, Boorm.in 
not in his dotage when he conceived and commended it to the 

iblic as a practical financial enterprise. 

The average man is rather more liable to underrate than to 
|5verrate the combined resources of sciouco and wealth, when 
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ffcml fi-om a lack of iiTiity of policy 
in its IT an ag em cut. In tlie five years of its progress it Las had 
seven (lirectors general, or superintendents of work, on the Istbnms. 
No one of tbem remained two wliole years, I believe. How far this 
ia clironic, liow far it is an inevitable inciilcnt to sucL a work in tbat 
country, and Jiow far it sball prove to bave been the result of errors 
wbieh ex^Mjrience may correct, I am not competent to judge. But 
the disadvantage of sucli freijiient interruptions of the tradiliona of 
tlie administration, and ibe waste of valnable experience aecu- 
mulatcd by these officers respectively, can hardly be exaggerated. 

The central adminislralion professes to be fully alive to tliem, 
and tbe distinguished gentleman* who bas recently succeeded to 
tbe responsible post of Director General, bas been selected, I am 
told, in tlie confident expectation tbat tbe pretext for this reproach 
Bhall not recur. 

That with sufficient means the canal can be built, is, J believe, 
no longer a question among engineers wlio have visited tbe worka 
and seen wbat bas already been iicconiplislied. It seems probable, 
too, that wlien finished it can be kept in order and operated at 
a smaller per centage, upon the lowest estimate of its earaings, 
than any other artiSeial water-way in the world. The banks 
of tbat portion of the canat lli.it run tiirongb rock will of course 
take care of tlicmselves. The banks of tbat portion that run 
ibroitgii soil and swamp will, in a single season, be so compactly 
bound together by the roots of tropical vegetation as to defy 
effectually any disturbing forces to which it will be exposed. 
Unlike tbe railway every constituent of wliicli is constantly and 
rapidly deteriorating, nothing perishable enters into tbe con- 
struction of tbe canal. On tbe contrary, tbe climate, which 
is such a formidable enemy to its construction, becomes ils 
best friend the moment it is completed. If the railway were left 
to itself, without repairs, it would be difficult to find a trace of 
it in ten or fifteen year;), while the canal, except at tbe uioulh of the 
Rio Grande River, is daily strengthening its entrenchments, and, 
once completed, will, in all probability, become as permanent a 
w:ater-way as the Chagrea. Nor is it certain tbat tbe current, 
of from seven to ten miles an hour, which would pour through it at 

* Mr. SuYER, Director General of Works and Eogieeer in Chief of Bridges 



very diange of tlie tide, would not sconr it from eud to end as 
ffec'tiially as dredges. 

WJieilier tlie revenues of this canal will ever remunerate the 

(ockholders for its cost, is a question about which I have not 

fficient data to foria an opinion, and, if I bad formed one, it 

ronld hardly become me to express it to the body over which you 

reside. But this, I think, I may say, with perfect propriety, that 

' ail the pecuniary advantages wliicli would inure to the world 

n breaking down the wall of partition which separates, by many 

honsands of miles, one-fourth of the population of thij globe from 

e other three-fourths, could be secured to the stockholdei-s of the 

Jaiial Company, the question of its cost would be the least of their 

onccrns. Unhappily, they can only hope to receive three dollars a 

I on the shipping wliicli they pass through the canal, but will 

vc no share in the incalcnlablo advantages which will accrue to all 

! nations of the earth from the prodigious impulse it would givo 

J their respective industries aud commevec. Were all nations to 

Dntributc towards its construction, in any equitable proportion to 

advantages they would derive from it, tbe slock would he 

I difficult to obtain as the goldeu apples of Atalunte. 

The tonnagPj which would take advantage of the canal the 
»Bt year, has been variously estimated at from throe to ten 
lillions. The estimate upon which Mr. dk Lesskps has been 
n the habit of basing bis calculations, was about si.x: millions. 

Admiral Davis, of the United States Navy, estimated the 
onnage that would have passed the Isthmus in 1S60, had the 
anal been then in operation, at 3,004,0'iO tons, of the value of 
467,831, i;iO, insuring an economy to the commerce of the world 
f $*9,530,208. 
Ho also estimated the tonnage passing the canal at the expiration 
I ten years from its opening, that is, in 3S76, at 6,188,140 tons.* 

* So7/ie a/ the, EbliinaUa of the Amount of Tonnnge that icould u»a the Canal. 

Toni. 

J>r, LoKO, American Consul at Panama 3.0011,000 

Admiral Ammos 8,702.000 

Son Fruicisco Board of Trade 5,000,000 

Admiral Davis 3.0fl4.0TO 

M. BE Lebbhps, «,0O0,OO0 

M. LE\ASflEiin 7,500.000 

The Capilaliale, of Paris 10,000,000 

M. Mo^OCAL Letiveen 5,000,000 and 8.000,000 

COIITUELL, 7,000.000 
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In none of the estimates which have fallen under my eye, except 
that of M. Leyasseur, has any account been taken of the five 

A writer in the Bevue- Gazette Maritime et Commerciale of France, assuming 
that the Panama Canal had been opened for navigation in 1884, has made tlie 
following estimate of the traffic through it for that year, based on statistics 
published by the Government at Washington : 

Europe. — Commercial movement between the Nations of Europe and the 

Countries on (he Pacific and Oceanica. 

Shipi. Tout. 

England, 2,167 .... 2,458,313 

France, 666 807,236 

Spain,. . . i 333 663,214 

Germany, 430 305,111 

Belgium, 120 123,891 

Sweden, 95 67,185 

Holland, 47 .... 60,849 

Italy 99 .... 49.465 

Norway 58 41,407 

Portugal, 56 28, 358 

Austria 17 22. 829 

Denmark, 29 17,898 

Russia, 9 4,634 

4,126 .... 4,650,390 

Asia. — Commerce between the Countries of Asia and the Countries lying ontlie 

Atlantic. 

Arrivals and Departurks. 

Intercourse qf the East Indies with the West Indies. Ships. Tons. 

Guiana, &c, 93 100,798 

Japan, 485 533,470 

v^uina,«. •..•«....•.....•.•.■•...•«..•.... ...• .... «..• 

Sail Ships, 1,677 .... 577,910 

2,255 .... 1,212,178 

America. — Movement of Commerce between the United States lying on tlie 
Pacific Coast to Europe, between the United States lying on the Atlantic and 
the Countries of the Pacific and Oceanica, and between the United States on 
iJie Atlantic and those on tJie Pacific, 

Ships. Tons. 

Between the States on the Pacific and Europe, * 778 .1,015,908 

Between the Atlantic States and the Nations on the 

Pacific, 1,008 873,828 

Between the Atlantic States and Oceanica, 1,126 1,431,200 

Between the Atlantic and the Pacific States, 75 120,662 

2,987 3,441,598 



mtinental railways, all of <;oniparativoly i'oc(,'iit co list inic.t inn, 
vitii wliich t!ie canal will have to coiDpole. One of llicsc is lliroiigh 
I'ilish territoiy, and will naturally have the sympatliiew of llio 
rkisli Government and of British merchants, for whatever Bym- 
batliy- in matters of thU sort ia worth. As the United Stales conti- 
pcnlal roads liavo been in the habit for many yeara of snbsidizing 
Ihe Pacific Mail Steamship Company, in the benefits of which ihc 
Panama Railroad participates, the presimiplion is, that the canal will 
pave greatly the advantage in lliis comjiotition ; bnt experience, as 
ipell as reason, teaches us that neither the railways nor the canal will 
[et as much business as either might expect if its competitors 
lid not exist, unless it was made up of new business which their 
ampler facilities of transportation are destined to develop. 

All of the estimates of the traffic that have been hazarded, even 
iiose made by experts, whether selected by our own and European 
overnments or by the Canal Company, must at best be largely 
injecliiral. 

I do not propose to add to their number, though I will venture to 

ignalize the curious and remarkable fact, that the product of any 

facility of transportation, whether of passengers, nicrcbandiao 

intelligence, by rail, by stearasiiips, by telegraph or by telephone, 

lias increased in a ratio far transcending the expectation of its most 

sanguine projeetors. 

The Suez Canal yielded a revenne from its transit tolls of less 
than *90O,0OO the first year of its operation. In ten years it yielded 
light times that sum, and is now yielding an annual income of more 
'lan $12,000,000.* 



Recapitulation. 

.rope, 4,338 4,fi50,3B0 

ia 2,255 1,212,178 

lerica, 2,037 3,4tl,S08 



Bbould the Asintic contiugent be tliouglit debatable, tliere 
llSsliips, Willi 8,001, (JSSnggregate tonnage, which, at |3 i 
lid 121,000.000 franca ($34,200,000) annually, or more than 1 
,000,000. 

' The following table of (be transit business of tlie Suez Cnnn 
Rniit-Gazetle Maritime el Commercials of January 1, 1880 ; 
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Costing originally a trifle less than llOO^OOO^OOO, at its present 
market price it would bring $260,000,000, which is about $20,000,000 
more than the original estimate of the total cost of the Panama 
Canal. 

The directors of the Suez Canal already realize its inadequacy for 
the business that offers, and have taken measures to enlarge it to 
double its present capacity. The impulse that work has given to 
commerce is already felt at every important maritime centre. Italy 
is construe tin or a harbor at Assab for the accommodation of a new 
line of postal steamers on the Red Sea. France is establishing her- 
self at Obock, Sagallo and Tadjourah ; has signed a commercial 
treaty with Burmah, and has organized a new monthly steam line 
to Tonquin. Germany is establishing two new lines of monthly 
steamers, one to China and Japau and one to Australia. 

A company has just been formed at Hamburg to trade with Bor- 
neo, New-Guinea and other islands of the Pacific ; Austria has 
chartered an Austrio- Asiatic Company to trade with the far East, 
And Portugal, the " Timor and Macao Company," to trade with 
those possessions ; Spain has reduced by half her tariff on imports 
and exports in favor of her Philippine possessions ; Holland is 
building railroads in Java ; Australia, also, has 1,500 miles of rail- 



Years. Number qf Ships. Net Tonn<tg4. 

18T0 486 .... 436,609,370 

1871, 765 .... 761,467,050 

1873, 1,083 .... 1,160,743,543 

1873, 1,173 .... 1,367,767,830 

1874, 1,364 .... 1,631,650,140 

1875 1,494 .... 2,009,984,091 

1876 1.457 .... 2,096,771,613 

1877, 1.663 .... 3,355,447,695 

1878, 1,593 .... 3,369,376,315 

1879 1,477 .... 3.363,333,194 

1880, 3,036 .... 3,057.421 .881 

1881 3.737 .... 4.136.779,769 

1883. 3.198 .... 5,074,808,885 

1883, 3,307 5,775,861.795 

1884 3.384 .... 5,871.500,935 

1885. 3,634 .... .... 

The number of passengers crossing were : 

1870, 36,758 .... paying francs, 

1880, 101.551 

1884 151,916 



JUeeipUJYom Tolls. 


.... fcs. 4.345,758 43 


7,595,3a5 13 


14.377,093 17 


30.850,736 15 


33,667,791 94 


36,430,790 61 


37,631.458 20 


30,180,928 73 


28,345,672 87 


27,131.116 77 


36.492.630 25 


47.193.882 67 


55,431,039 59 


60,558.488 57 


58,638.759 83 . 


63.199.990 03 


263.552 


1,075,517 


1,519,160 
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■f contract, and Englaiul 
Jicr railway system in India. Wiio shall say that any considerable 
portion, if one of these investments ivoulJ iiave iieen made, if it 
vrera still necessary for Enropean shipping to double the Cape of 

JGood Hope to I'eaeli the Indian Ocean ? 
I cite these facts and figures chiefly to illnstralo the law of 
groinh of a canal property which certainly docs not appear to 
open to the commercial world as extensive or as important a 
field fur liio employment of capital as will be opened by a ehip 
canal through the Andes, that would shorten, by more than 0,000 
miles, the voyage from New- York to Yokohama, and by moi-o 
lian 8,000 mik-s tlie voyage from New-York to San Francisco 
nd all our Pacific territory ; and which, let nic add, will secare 
the United States, forever, liie incontestible advantage of 
isilion in the impending contest of the nations for tbo supremacy 
•f the seas. 

I nation wonld feel so promptly aa the United States the 
nfliience of a canal that would shorten, by some 8,00u miles, 
voyage between ber Allantio and Pacific seaports. It wonld 
o an incalculable impulse to her privileged coastwise traffic ; 
would tend to develop among hei- young men a taste for 
tbo seafaring life, and to train a reserve of able seamen, fitted 
or those cmergencica to which a nation like ours, with seven 
eight thonaand miles of seacoast, is always more or less cx- 

Long, and, I fear, tedious as my story ia already, T am conscious 
hat I have answered uoue of the questious about which the 
oembcrs of the Chamber of Commerce are most curious. I 
lave not ventured an opinion as to the time when the canal 
rill be completed, nor as to its total cost, nor as to ibe revenue 
r even as to the probabilities of Ibe required means 
wing provided for its prosecution. 

To delenninc when the uanal will be finished, one must know, 
irst, how much work is yet to be done ; and, second, how much 
noncy the Company will bf able and disposed to spend annually 
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and, third, how many labore; 
aaoliines it can command. That information has not yet been 
Healed to man. Ko one living eau even now give anything 
jre than a guess aa to tlic amount of work to be done. No one 
Etiows whether the Company will decide to build a dam or cai-ry off 
iie waters of the Chagres some other way. No one knows what 
lopo it will be necessary to give the cut at Culehra, nor what 




obsLrnclioos t!ie workmen may have to encouiUer from subtorrancan 
watei- courses as tliey descend. Nor does any one know how miicU 
fiubmarino rock may bo encountered in the cliannel of the canal, at 
or near the extremities, nor bow ninch or little pumping, cofEer- 
damming and blasting may be necessary to remove it. Of course, 
witbout knowing approximately, at least, how niucb work U to be 
done, it is not possible to give anything better than a gncss about 
the cost of doing it ; but, even if we did know the amount of work 
in determining the time and cost of doing it, it would not belp u 
much, in that climate and so far from every base of Eupplies. Till 
we know how many men and how many machines of ascertained 
capacity can he counted upon, wo have no data for an estimate that 
would conduct to any satisfaclory conclusion. All these uncertain 
elements ave rendered more uncertain by tbo financial Bituation of 
tbo Company. It is about entering the market for a new lo.in 
of 60O,0U0,OO0 francs. The price it will have to pay for this 
money is uncertain, and the price of a future loan, if one should 
become necessary, is still more uncertain. Till the money i 
secured, and the coat of getting it ascertained, it would be about 
as safo to predict the quarter in which the winds will be setting 
next Christmas day at St. Fetersburgh, as the time when the canal 
will be finished or what it will cost. And, for aught I s 
this uncertainty must last until near the completion of the work, 
for nowhere in the world is the unexpected more certain to happen 
than on such a work at Panama. It Is destined to be, from first to 
last, experimental, and every day the plana of the day before ! 
liable to unsuspected modilications. That the canal will now be 
prosecuted to its completion, without any very serious interruption, 
is fairly to bo presumed, for too large a proportion of its cost 
lias already been incurred to make a retreat as good policy as 
an advance. Even if abandoned by the Company, the contractors 
themselves would probably find it for their interest to combine 
and finisii it. 

Now that the Committee of the Legislative Chambers of France 
has reported in favor of allowing tlio Company to borrow in tb 
open market 8120,000,000 more, the presumption is that it will ge 
the money. When its stock was first put upon the market, proffer 
of subscriptions were largely in excess of the requirements. Mr. d 
Lessefs has the confidence of tbe French people to a greater extent 
than any other citizen of that republic, for be is justly credited by 
them with the authorship of the one achievement of this half century 
in which they feel the greatest amount of unqualified pride. The 
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firmness with ivliich llie price of its securities is sustained shows 
that this faitli ia unimpaired, Tlie slock of the Panama Canal 
Company ia not in iho bands of bankers or brokers or stockjobbers 
to aiiysucb extent as to bring the causes of tbis firmness under ^ns- 
licion. It is mostly held by what Mr, de Lessefs calls the petilee 
lovrsea, or small capitalists ; by the people of small means, who 
irefer to confide their little economies to Mr. de Lebseps than to 
the bankers, partly because they know he docs not job in the secu- 
rities of the Companj', partly because they were rewarded so hand- 
somely for trusting to his representations about the Suez Canal, and 
partly because the construction of the Panama Canal under his aus- 
pices would rank among the half dozen largest contributions ever 
juade to tbe permanent glory of France. It is a remarkable fact, 
" lat of the 104,345 shares of stock issued up to this year, 99,982, or 
II but 4,303 shares, were held in blocks of less than 2 1 shares, 80,839 
)r nearly four-fiftha, were held in blocks of from one to five 
lares, representing an investment of from $100 to 4500.* 



" Clasgijieaiion of the Stoekliolderf of t/ie Panama Canal. 



1,000 and upwards, 14 

I In the following- extrnct from a speech which Mr. db Lebseps delivered be- 
! the TopogrnpliLcul Society of France some montiis ago. we mity find nt 
■Bt a partial esLptnnation o{ hia wonderful hold u|Hm tho fttTccLiaus and confi- 
ne of the t'reuuh people, to whom he liaa never appealed in vain ; 
" There is one thing in the attaclis of wliicli I have been tiie obji^ct wlildi I 
I iiave felt. 1 do not. of courao, speak of the assnutts of vagabonds ; to them I 
payuoheed, for Ilie world is better tlianit is commonlf supposed to be ; tbereure 
wore bonrat puople llian senmps. [Applause.] Yes, there is one line of allack 
insilive, because, though aimed perGdiously. it has au opiieur- 
It is when I am charged with taldng 600,000,000 of mom-y 
ot France to build the Suez Canal aail enrich u foreign cuuulr;. True, the 



to which I ai 
^^«nce of just 
^MQl ot Franc 



It was the same with tlie Suei Caaal. Half of the sliarcs of tliat 
Company — 223,800 — were taken by i2,229 persons, or in blocks 
averaging less than ten shares for each stockholder. 

There is no evidence that the pttite* b/ynrte* in France have lost 
their faith in Mr. dk Lessep^, nor mb I aware of any reason for 
sap posing that tbe indncemeDts for the original sabscription have 
lost any portion of their weight or valae in the eyes of tbe claaa which 
paid fortheSueaCAnal,aiidhavecontributed more than *lOO,ooo,000 
towards tbe Caital at Panama. 

It was never my good fortune, as yoa were aware, Mr. President, 
when you designated me to be the representative of yonr Chamber 
at Panama, to have been ti-ained either as an engineer or as a finan' 
cier. Had I been, I could no doubt have fulQIIed my mission li 
inadequately, but I feel that it would ill become me in this oom- 
manication to apologise for any disadvantages under which 
labor in eouuuou with Mr. i>e Lxsseps. 

i am, with great respect, 

Your very obedient Gervant, 

JouK Big BLOW. 



Suei Canal is uot id Fruice. But do joa know wbat the Saet Canal has 
already jlelded tu Pmnco J— 1.330,000,000 Tnuirs. I give yoa the exact sam 
on official auttioritj. In tliis faltk it has happened, tliat at the birllt o[ eacb 
of niT cliildrea I Iiutd purchasvd tof tli«ai sbarea of tliK Saei orPuumi 
nals. My wife's dat o£ 100,000 fraucB, wlUch 1 put into Sa«i stock tlie day of 
my marriage, represents ta.day 2.000,000 francs. 

'■So it is 230,000,000, witU the iaierest on the capital iiiTested. and with the 
price oE tlie machiuery we have punrhased in France, which the Saes 
Canal has sent home to us ; and when t am aecnwd of sendiQg money from 
France to Egypt, I reply that cht^i money is sent boctc tenfold, aad mc 
coming ; and that the same wilt be the OLse vith th>; Punama Canal. \VhaI 
we shall spend in Panama will bring back to our country two or three mi 

■■ All that I possess 1 have gained through these works. I abandoned dipli 
macy iu debt to my bankers some 30,000 francs. I had been ambassador to 
Spain and to Borne, where I spent all t ceoeived. It baa been by the proceeds 
of my Canal work that 1 have at last been able to purchase a house for my 
family — a property which uo one begrudges me, for it is the fruit of my 
own industry. [.\|iplaa3e.] I have been encamped all my life ; it is but joat 
that by this time 1 Iiave a home. [Applause.] 

" I repeat, that 1 feel the reproach which has been made that I do not wnA 
for my country. 1 do work for it ; fur the principal fruit of my labor rel 
to it, without teckontng the glory." 
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AVIS 



Les Lecteurs de cetle brochure sont pries de la faire circu- 
ler parmi leurs amis et connaissances qui s'interessent au 
Panama et de la communiquer aux journaux de leur pays, 
qui sont autorises par Tauleur k en reproduire des extraiis. 

Le temps presse, et il est temps d'agir si on veut sauver 
Tentreprise de Panama. 

Si quelqu'un pent trouver une combinaison meilleure et 
plus facile d'execution que les miennes, je m*y rallie d'avance 
et toute mon 6nergie lui sera acquise. 

Priere aux journaux qui publieront des extraits de cette 
brochure d'en envover un exemplaire a Tauteur. 

A. BOUCARD, 

S25, High Holborn, 
Londres W. C. (Anglelerre). 



SAUVETAGE 



PANAMA 



INTRODUCTION 



II y a deui combiaaisons pour sauverlc Panama, tout ea 
eauvegardant lea inter^ts des aocieos porteurs et leur per- 
mettant mSme de roster lea seuls proprietaires du .Canal s'ils le 
jugent^piopos, 

Ce soDt ces deu& projetg doat je dooQe plus loiu un aper^u 
aussi explicite que possible, et je ne doute pas quo si les anciens 
porteurs 'agissent ,au mieux de leurs iaterSts, en me soutenant 
de toutes leurs forces dans la campagne que j'entreprends {Le 
reldvenient du Panama)., les travaux pourroot etre repris au 
plus tard le 1" janvier 1 893. 

L'auteur des deux projets que Ton va lire, lit>re de toute attache 



- 4 — 

etde tous projets autres que les siens.esl un des plus gros porteurs 
de litres, litres dont la majeure partie ont ete achetes a TSpoque 
ou cbacun avait la plus aveugle conQance dans les paroles du 
haron Fe^^dinand de Lesseps, et qui lui ont coMe lapresqueto- 
talite d'une fortune p6niblement acquise, aprSstrente annees de 
travaux scientifiques et industriels. Quandla debacle est venue, 
Tauteur a ete de nouveau oblige de se remettre dans les aifaires 
comme auparavant , mais ce qui aurait ete un grand malheur 
pour beaucoup ne I'a pas ete pour lui, car il appartient k une de 
ces natures qui ne peuvent rester inactives, et couten dirigeant 
ses nombreuses entreprises industrielles et scientifiques, il a 
encore trouve le temps necessaire de s'occuper d'une maniere 
toute speciale du Panama et a public de serieux articles sur le 
Canal en 1891 (1). L'auteur etait a Panama en exploration scieu- 
tifique, quand la Commission presid6e par M. N. Wyse Bona- 
parte fit ses premieres etudes dans Tisthme. Pendant une ving. 
taine d'annees il a voyage et explore TAmerique du Nord, le 
Mexique, I'Amerique Centrale, Panama ; il a double le cap 
Horn et s'est arrSte pendant qualque temps au Chili. II connait 
done bien tous ces pays et est a m6me d'apprecieri sa juste 
valeur Timportance d'une communication maritime entre les 
deux Oceans. En 1878, il representait la Republique de Guate- 
mala au Congres geographique de Paris, qui s*est occupe tout 
sp^cialement du Canal de Panama. Depuis cette epoque, il a 
suivialtentivement tout ce qui a ete fait jusqu'a ce jour, el son 
opinion actuelle est tellement favorable au Canal k tous les 
points de vue, et surtout au point de vue commercial, qull est 
convaincu que mSme si le Canal de Nicaragua sefaisait,le Canal 

4 

(1) Voir le journal The Humming Bird, 1892, pages 3, 10, 20, 29, 44 et 97, 6dfl* 
k Londres par Tauteur. 



mmmmtm 



— s — 

de Panama serait encore une bonne affaire et qu'a une epoque 
pou 61oign6e, le revenu des deux Canaux serait en proportion 
avec les efforts fails pour mener k bonne fin ces travaux gigan 
tesques. II est niSme certain qu'un jour ou Tautre ces deux 
Canaux serout ouverts a la grande satisfaction du monde entier 
et qu'une entente se fera entre les deux Gompagnies poiir que 
Tun des canaux serve exclusivement a Taller et Taulre au 
retour. 

: Mais, pour le moment, il y a tout avantage k conclure celuide 
Panama qui est tr^s avance et qui pourra certainement 6tre 
inaugure au plus tard le le** janvier 1903, etl'auteur espere mSme 
Hre un de ceux qui assisteront a cette inauguration solennelle, 
qui fera Epoque dans I'histoire du Vingti^me Si^cle. 

II ne me reste plus qu'a ajouter quelques mots. D'apres des 
depSches qui viennent darriver a Londres^on annonce la visite 
k Chicago, en octobre prochain, de Son Excellence don Raphael 
Nunez, President de la Republique de Golombie, On dit qu'il 
vient assister aux fetes donnees a I'occasion de la premiere ' 
Inauguration officielle de I'Exposition internationile de Chi- 
cago. 

Pour qui sait lire entre les lignes, il est clair que, si cette nou- 
velle est vraie, M. Raphael Nunez, Diplomate des plus distin- 
gu68 et la personnalite la plus eminente de la Colombie, com- 
plfetement devoue aux intSrSts de son pays, ne ferait pas un 
voyage de ce genre, simplement pour assister aux fetes de TEx- 
position de Chicago. 

. Mais il est plut6t probable que n'ayant plus qu'une mediocre 
coufiance dans la continuation des travaux du Canal, en fevrier 
1893, par une compagnie frangaise^il prend les devants et se decide 
k fairece long et penible voyage, pour une personne deson ^ge, 
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avec rintentiondeconferer, soit avec legouvernement,soitaveo 
des capitalistes americains, pour passer un traite preliminaire 
avec eux pour la reprise des travaux, dans le cas ou la Compa« 
gnie interuationale du Canal Interoceanique perdrait ses droits* 

Mais c'est ici que se place un incident qui, si ma memoire 
est bonne, empeche soit M. le President Nunez, soit les Ame- 
ricains ou autres de pouvoir rienconclure sans Tassentiment de 
Tancienne Compagnie de Panama. * 

Pendant mon sejour k Panama et aux Etats-Unis, j'ai connu 

* 

les hautes personnalites qui dirigeaient the Panama Railway 
Cy (la Compagnie du chemin de fer de Panama), soit a New- 
York, soit dans Tisthme ; et a Toccasion de la Commission Inter- 
nationale d'etudes envoyee dans Tisthme en 1876-1877, epoque 
pendant laqnelle je me trouvais dans ce pays, j'eus Toccasion 
de causer maintes et maintes fois du canal avec les Directeurs 
et Inspecteurs de la Compagnie du chemin de fer, et je me rap- 
pelle encore, comme si c'^tait hier, que ces messieurs m'ont 
toujours dit qu'aucun Canal ne pouvait se faire, a moins de 
soixante lieues au-dessus ou au-dessous de la ligne du chemin 
de fer, sans Tassentiment de la Compagnie. 

C'est meme, je crois, ce qui obligea le baron Ferdinand de 
Lesseps a acheter le chemin de fer de Panama, achat que j'ai 
toujours considere comme une des meilleurs affaires commer- 
ciales faites par Tancienne Compagnie du Canal, achat qui, du 
reste, etait obligatoire du moment que Ton avait decide Tou- 
verture du Canal dans Tisthme de Panama. 

A rheure actuelle, la Compagnie du canal etaM proprietaire 
du chemin de fer de Panama, y compris ses charges et ses pri- 
vileges, personne ne pent continuer les travaux du Canal sans 
son assentiment. 
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Pour ma part, je defendrai ce point jusqu'a mon dernier 
souffle, et j'espere que la majorite des Actionnaires et Obliga- 
taires me soutiendrontdans cette revendication, si elledevenait 
necessaire. 

II se pent que la Compagnie du Canal soit obligee d'abandonner 
tous les materiaux et les proprietes existants a Panama, mais 
personne ne peutTobligera se dessaisir de ses droits sans une 
remuneration largement equivalente, et c'est a obtenir cette 
remuneration que je me mets a la disposition des porteurs de 
litres de Panama. 



i'j ' 



:i 



■.'-.• 



TABLEAU DES DISTANCES 

EN MILLBS NAirriQUES 

ENTRE LES PRINCIPAUX PORTS DU MONDE 

Par les routes du cap Horn, 

du d^iroii de Magellan, du cap de Bonne- Espirance 

et du Canal de Panama 

Et montrant a quelgues miltes pr^s le grand avantage 

qii'il y aura pour les navires 

en passant par le Canal de Panama. 
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PREMIER PROJET 



PROJET DE SOUSCRIPTION <*) 

POUR 

LA FORMATION DUNE COMPAGNIE ANONYME 

sous L.E NOM DE 

COMPAGXIE DU CANAL INTEROCfeANIQUE 

DE COLOMB 

pour rach^vement du Canal, d^nonim^ jusqu^ ce jour 

CANAL INTEROCfeANIQUE DE PANAMA. 

CAPITAL: UN MILLIARD DE FRANCS, divis6 en 
deux millions d*Aclions de 500 francs. 

Payables comme il suit : 25 francs en souscrivant, 25 francs a 
la repartition, le restant a des intervall3s de six mois au moins, 
en actions ou en obligations de la Compagnie de Panama, en 
liquidation, aux taux suivants : 

Aclioijs de 500 francs a 125 francs Tune. 

Obligations 5 ^/o i 220 — 

— 30/0 ^150 

— 40/0 i 465 - 

— 6 0/0 i'*et2« series a 220 — 
Obligations k lots, tout paye. . k 220 — 

, (1) SouscrlptioQ exclusivcment r^serv^e aux porteurs de Panama. 
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Dans le cas ou il serait possible de conclure un arrangement 
avec les Societes Giviles depositaires des sommes de rembour- 
sement et payement des Lots, des Obligations a lots et des 
Obligations 6 °/o 3® serie, pour que le montant de ces depots 
soit verse a la nouvelle Gompagnie, elle recevrait les dites 
Obligations en payement aux taux suivants : 



Obligations 6°/o3« serie. . . . i 220 francs Tune. 
Bons k lots. k 100 — 



Mais, t\ mon avis, il vaudrait peut-etre mieux laisser de c6te 
les obligations 6 pour 100, 3« serie, et les bons a lots dans les 
mains des Societes civiles, et se faire rendreles 30 francs ver- 
ses par la liquidation, sur les 750,903 obligations oon placees 
et a annuler. 

De ce chef, on aurait a recevoir de la societe civile 38 millions 
774,602, francs 96centimes et 386,Gii francs 23 centimes duspar 
«5ette Societe a la Gompagnie de Panama, selon situation du 
31 decembre 1891, si cette derniere somme n'a pas encore ete 
remboursee. Les porteurs d'actions et d'obligations pourront 
souscrire autant d'actions nouvelles de 500 francs qu'ils auront 
de titres anciens, a raison de deux actions anciennes pour une 
nouvelle, une obligations 3 pour 100 pour une^ action nou- 
velle, deux obligations 3 pour 100 ou 4 pour 100 pour une 
action nouvelle, une obligation 6 pour 100 pour une action 
nouvelle, une obligation a lots liberee pour une action nou- 
velle. 

Au moment de remission, le porteur de deux actions an- 
ciennes, souscripteur a une action nouvelle devra livrer ses 
actions ala nouvelle Gompagnie qui lui en donnera regu k raison 
de 155 francs Tune, soit 250 francs pour les deux, etiln'aura plus 
apayer que 12 francs 50 centimes au moment dela souscripli«i, 



^.W^'t ' ■• •»iHiiaiiftTTwi-> '" " Ht<TW«10hn 



— Il- 
ls francs 50 centimes au moment de la repartition, et 20 francs 
50 centimes, au lieu de 50 francs chaque fois que Ton fera un 
appel de fonds, c'est-^-dire chaque six mois. 

II en sera de meme pour tous les autres titres de I'ancienne 
compagnie, comme il est explique plus loi)i. 

Comme compensation, pour Tacceptationdes anciens titres aux 
prix fixes ci-dessus; les anciens porteurs fontTabandon definitif 
et de plein gre du montant de tous coupons dus depuis trois 
ans passes, et de leurs titras, qui seront detruits. 

Les Obligations a lots noh placees et actuellement dans les 
mains de la liquidation sont annulees- 

La liquidation remet a la nouvelle Compagnie les valeurs de 
toute nature : especes, immeubles, materiaux, etc., existantsoit 
a Paris, soit a Panama, qui deviennent,des ce moment, la pro- 
priete exclusive de la nouvelle Compagnie. 

Par ce moyen, toutes les valeurs, materiaux et proprietes de 
rancienne Compagnie restent dans les mains des anciens Action- 
naires et Obligataires de la Compagnie de Panama, et ils con- 
servent la presque certitude de recuperer toutes leurs pertes, 
et au-dela, a une epoque plus ou moins eloignee. 

Par le calcul suivant, qui a.ete fait avec soin, on verra qu'il 
est possible, tout en conservant Taffaire dans les mains des 
anciens porteurs, de realiser une somme variant entre 500 et 
600 millions en especes, somme qui a ete jugee plus que suffi- 
sante pour terminer les travaux. 

En outre, le prix total du Canal, ainsi reduit a un milliar.l, 
redevient une excellente affaire comnxe placement, et tous les 
porteurs s'assuren tun revenutres remunerateurdes Touverture 
du Canal, et conservent une propriete qui aura un jour une 
grande valeur, dont il est tout a fait impossible de juger I'im- 
portance, tant elle sera considerable. 
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Valeur des anciens litres re^us en paiement 
par la oouvelle Compagnie. 



600.000 a( 


stions k, 
}Iigalion£ 




. i25 fr. = 
. 220fr. = 


75 millioi 
55 — 


IS. 


520.000 o] 


i 5 0/0, ^ . . 




60O.OCO 


— 


30,0. a . . 


. 150 fr. — 


90 


— 




477 387 


— 


4 0/0, k . 


. . 165 fr. — 


78 


— 


768. 0:0 fr. 


438.802 


— 


6 0/0, k, . 


. . 270 fr. — 


96 


— 


536.440 fr. 


258.887 


— 


6 0/0, i . 


. . 220 fr. =: 


56 


— 


955.140 fr. 



Total : 452 millions 259. 5S0 fr. 

ee qui laisserait k la disposition de la nouvelle compagnie la 
somme de 547 millions 740 mille 4-20 francs. 

Ne sont pas portees en compte les obligations 6 pour 100, 
3*^ serie, ni les obligations a lots, lib^rees definitivement, ni les 
Obligations a lots, 110 francs payes, parce que les premieres et 
les dernieres representent environ la m^me somme qui est 
depos6e pres des Societes civiles. Quant aux obligations k 
lots liberees, je crois qu'elles sont en tres petit nombre et ne 
changeront prQsque rien k la somme acquise par la nouvelle 
compagnie. 

Pour arriver a ce total de 547 millions 740 mille 4i0 francs, 
les porteurs des anciens titres n'auront a verser que des 
sommes relativement minimes, comme il est expliqua sur le 
tableau suivant : 

DEUX ACTIONS DE 500 fr. {u' at/ant plus droit a rien)^ accept6es 

en paiement pour 125 fr. 250 fr. 

1 obligations 5 0/0 6mise k 437 50 ^ 220 » 220 # 

2 — . 3 0/0 — a 285 » a 150 » 300 n 

2 — 4 0/0 — k 333 » a 165 » 330 » 

1 __ 4o;o — a.' . 450 » i 220 » 220 » 

1 — 6 0/0 l'« et 2« series a. ... 440 » ^ 220 » 220 » 

i — 6 0/0 3« s^rie k 220 fr. (pour mamoire). 
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i obligation a lots, tout pay6, emise a. . . 440 » a 220 v 220 » 

3 bons k lots k 100 fr. (pour mSmoire). . . *- 

DEDx ACTIONS DE 500 fr. auFont done droit k une action nouvelle 
de 500 fr., payables comme il suit : 

2 actions anciennes a d25 fr. 250 » 

Souscription d'^mision > . 12 50 » »> 

A la repartition 12 50 » » 

Le l^juillet 1893 . 20 50 » » 

10 paiemenls inlercal6s depuis le l®*" Janvier 1894 au 

1" juillet 1898 inclus. Chaque semestre k 20 f. 50. . 205 » 250 50 

Total : fr. 250 50 500 50 

UiNE OBLIGATION 5 0/0 aura droit k une action nouvelle de 500 fr., 
payables comme il suit : 

1 obligation ancienne a 220 fr. 220 » 

Souscription — 12 50 » o 

Repartition — 12 50 » » 

11 paiemenls k parlir du 1" juillet 1893 jusqu'au 

le-- juillet 1898 inclus, i 23 fr. 20 255 20 280 20 

Total : fr. 500 20 

DEUX OBLIGATIONS ANCIENNES 3 0/0 auront droit k une action nouvelle 
de 500 francs, payables comme il suit : 

2 obligations anciennes k 150 fr. 300 » 

Souscription — 12 50 ^ » » 

Repartition — 12 50 » » 

11 paiements semestriels du 1" juillet 1893 au'l^i^ juil- 
let 1898 inclus, a 16 francs 176 » 201 » 

Total : fr. 20l'00' ~5C0 o 
DECX OBLIGATIONS ANCIENNES 40/0 auront droit k une action nouvelle de 
500 francs, payables comme il suit : 

2 obligations anciennes k , , . , \ 165 fr. 330 » 

Souscription 12 50 » » 

Repartition - 12 50 » » 

11 paiements semestrielsr, du l*"" juillet 1893 au i«' juil- 
let 1898 inclus, a 13 fr. 20 cent 145 20 170 2Q 

Total : fr7l7(r20 500 20 
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UNE OBLIGATION ANCiENNK 6 0/0, !'• CD 2* stRiE, aura dfoit a une action 
riouvelle de 500 fr., payables comme il suit ; 

^1 obligation anciecne 220 fr. 

Souscription 12 50 » » 

Repartition i2 50 » » 

11 paiements semeslriels du 1" juillet 1893 au l*"" jui- 

let 1898 inclus, ^ 23 fr. 20 . . . 1 255 20 280 » 

Total : fr. 280 20 500 20 

UNE OBLIGATION 6 0/0, 3° SERiE acquGiTa les mSmes droits que celles de 
la l*"" et de la 2« serie, si la somme depos^e a la Society civile est 
renduc a la nouvelie Compagnie. 

UNE OBLIGATION A LOTS, LiBEREE, aura droit k une action nouvelie de 
500 fr., payables comme il suit : 

Une obligation k lots, tout pay6 220 fr. 

Souscription 12 50 » » 

Repartition 12 50 » » 

11 paiements semestriels du !«' juillet 1893 au 1" juil- 

let 1898 inclus, a raison de 23 fr. 20 255 20 280 20 

Total : fr. 280 20 5C0 20 

Dans le cas oil la somme depos^e en garantie k la soci6t6 civile pourra 
£lre rendue k la nouvelie Compagnie, 

Trois bons k lots auront droits une action nouvelie de 500 fr., paya- 
bles comme il suit : 

TROIS BONS A LOTS k 100 fr. 300 » 

Souscription « 12 50 » » 

Repartition 12 50 • » 

11 paiements semestriels a partirdul®' juillet 1893 au 

ler juillet 1898 inclus, a raison de 16 francs 176 » 201 » 

Total ; fr. 201 » 501 » 

Maintenant voici un tableau des sommes que la nouvelie Com- 
pagnie aura k recevoir depuis le momeat de remission jusqu'au 
15 juillet 1898, epoque de la derniere echeance. 
^ Au moment de remission, soit le l®*" Janvier 1893. 
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300.000 actions souscrites paries porleursdes 

600.000 acUons anciennes k 12 50 3.750.000 fr. 

250.000 actions nouvelles souscrites paries por- 

teursdes 250.000 obligations 5 0/0 4 12 50 3. -123.000 fr. 
300.000 actions nouvelles souscrites paries por- 

teurs des 600.000 obligations 3 0/0 i 12 50 3.750.000 fr. 

238.694 actions nouvelles par les porteurs des 

477.387 obligations 4 0/0 i 12 50 2.983.675 fr. 

■ 438.802 actions nouvelles par les porteurs des 

438.802 obligations 6 0/0 1" sine . . 12 50 5.485.02b fr. 
258.887 actions nouvelles par les porteurs obli- 
gations 6 0/0 2" serie a 12 50 3.236.087 50 

1.786.383 ToUI]. Titres nouveaux . . . Total : 22.3^9.787 50 

Au iDomeDt de la rfipartilion, soit le 1" i&vnet 22.32 9.787 50 

1893 Total : 44.659.575 f. 



1'^'' juillet 1893 et cbaque 

semeslre aprSs, 11 paie- 

nients, 3:0. OOO actions 

a 20 fr. 50 G.150.CfOf. = 11 paiem. =; C7.CE0.C0Of. 

250.000 actions a23 fr. 50, 

obligations 5 0/0.... 5.830.000f. = 11 paiem. = 64.130.000f. 
3CO.O0O actions a 16 fr . . 

obligations 3 0/0 .... 4.800.0OOf. = II paiem. = 52.800.000f. 
238.604 actions, obliga-j 

tioDs'4 0/0 ii. . . . = 3.150.0* Of. -i 11 paiem, = 34.638.368f. 

k 13 fr. 20. I 

438.862 actions, obliga-i 

tions 6 0,0,1" series 10 180.20640 = 11 paiem. — 111.982.962 f. 

k 23 fr. 50. ' 

258.887 actions, objiga- 

lions 6 0/0, 2* s^rie k 

23 fr. 20 6.006.178,40 — 11 paiem. — 06.067.96240 

A recevoir cbaq. semestre 30.117,145.60 397,288,60160 
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Plus 213.617 actions de 500 francs a placer si uu arran- 
gement ne pent se faire au si^jet des obligations 60/0, 
3« sSrie et les bons k lots. Dans ce cas on aurait de ce 

<jhef Total : 106.808.5C0 f. 

Ce qui nous dounerait le grand total suivant : 

Au moment de remission, millions - . 22.329.787 50 

A la repartition — 22.329.787 50 

Onze paiements semestriels sur 1.686.383 actions sous- 
crites par les anc«ens porteurs de Panama k raison de 
36 millions 117 mille 145 franc860 cent, par semestre 337.288.601 60 
213.617 actions i placer a 500 fr.. Tune 106.808.500 00 

Total .... millions. 548.756.676 60 



Soit cinq cent quarante huit millions, sept cent cinquante- 
six mille six cent soixante seize francs, soixante centimes 
(fr. 548,756,676, 60 c), somme plus que suffisante pour faire 
face k toutes les eventualites et qui assurerait aux nouveaux 
actionnaires un interIit de 3 p. 0/0, pendant toute la duree 
des travaux, aussi &i^n pour les sommes payees en espices 
que pour celles payees en Hires de Vancienne Compagnie, 
comme il est explique sur le tableau ci-apres. 

Int^r^ts a payer pendant la dur6e des travaux. 

Da en Janvier 1894 — Sur f. 22.329.784 50 12 mois f. 669.913 53 



1895. — Sur 116.893.859 » 

12 mois 
Sur 036.117.145 t> 
6 mois. 

1896. — Sur 189.128.149 » 

12 mois. 



23.329.784 50 11 
36.117.145 » 6 



3.506.815 77 
496 777 » 
5.673.844 4/ 



609.012 30 

496.757 17 

1.775.683 9 



4.003.562 94 



! 



Sur 036.117.145 » f . ,^^ ^^^ ,^ 
_ . > 0.496.757 17 



6.169.601 64 



6 mois. 



{ 



A reporter. . 11.948.847 58 
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1897. 


— SurSi61.362.t39 « i 
12 mois. i 
Sur 036.117.145 . , 

6 mois. 1 


Report. . . 

7.840.873 17 
4.096.757 17 


11.948,847 58 
8.337. S30 34 


J 808. 


- Sur 333.596.729 b . 
12 mois. j 
Sur 036.117.145 . , 


10.007.901 87 
0,49675717 


10.504 659 40 


1899. 


-Sar 406.831.019 » , 

12 mois. i 

Sur 36.117.145 » i 

6 mois. \ 

Total 


12,174.930 57 

496.757 17 
fr. millioDS. . . , 


12.070,687 47 




43.466,824 70 



A cette somme il y aurait encore a ajouter celle de trois 
millions, deux cent quatre mille, deux cent cinquante-cinq fra ncs 
(3.^4,335 francs], pour liDteret d'une anii§e, dans le cas ou ii 
serait necessaire de pJacer les 213,617 actions, en reserve dans 
les mains de la compagnie; mais, en i'6alit6, la somme neces- 
saire pour payer les inter^ts serait beaucoup moindre, car en 
plaint judicieusement les sommes revues en payement des 
actions nouvelles, et dont i'emploi ne serait pas imm^diat, on 
pourrait r^aliser des sommes importantes, qui diminueraient 
d'autant le total des intergts k payer. II se peut meme qu'il 
exists une combinaison parlaquelle en plai;ant one partie des 
sommes revues au moment de la formation de la Compagnie et 
aprfes, sommes que I'on conserverait comme reserve pour 
effectuer les derniers payements en 1899, on parviendrait a 
reconstituer int^gralement les sommes payees pour intSrfets, 
pendant la dur^e des travaux. 

II ne me reste plus qu'a parler des frais d'emissioii, 
bureau, impression et livraison de titres, publicity, etn., etc., 
lesquels ont atteint des sommes considerables avec I'ancienne 
(lompagnie. Mod avis est qu'ils ne sont pas n^cessaires et qu'iis 
pourraient fitrerfeduitsAun chiffre tres modique. Si nous prenons 
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commebase le dernier rapport publie le 2 avril 1892 par le con- 
sell des mandataires de la Societe civile pour ramortissement des 
Obligations k lots du Canal de Panama, nous trouvons k Tactif 
sous la rubrique suivante : 

D^penses diverses. — Amortissements. — 

Capitalisation. 

Divisibilite des versemeuts : Frais de reception direcle des 

versements 4.579 52 

Frais divers d'administralion et allocation aux commissaires. 18.824 20 

Droits de garde des titres au credit fonder 9.326 75 

Total : fr. 32.740 47 

ce qui me parait tr^s raisonnable. II n'y a pas de raison pour 
que la nouvelle Compagnie ne puisse faire de m6me. Elle 
pourrait peut-6tre s'entendre avec les Administrateurs ac- 
tuels de ladite Societe civile pour que cette dernifere se 
charge§.t de la comptabilite de la nouvelle Compagnie. 

II en serait de mSme a Panama. On reduirait les frais de 
direction et de comptabilite au strict n^cessaire en n'employant 
que des personnes qui offriraient toutes les garanties voulues, en 
donnant la preference, aussi bien a Paris qw'k Panama, aux 
personnes qui seraient Actionnaires de la Compagnie. Quant ila 
remuneration attribuee aux Directeurs, elle serait limitSe au 
strict n^cessaire, disons 10,000 francs par an pour chacun jus- 
qu'au jour ou les Actionnaires recevraient un revenu annuel de 
iO pour 100. A cette epoque, les Directeurs auraient droit 
annuellement k 10 pour 100 du surplus des b6n6flces k diviser 
entre eux, ce qui, avec les 10 pour 100 i payer au Gouvernement 
colombien, ferait 20 pour 100. Sur les 80 pour 100 restants, 
40 pour 100 seraient places en reserve, et les autres 40 pour 
cent seraient r^partis aux Actionnaires. II ne reste plus que les 



rff^ 



- 19 - I 

frais de publicity relatifs 4 remission de la nouvelle Com- 
pagnie. A mon avis, ces frais de publicite pourraient 6tre tres 
restreints : quelques milliers d'afficheset quelques articles dans 
l6s journaux sympathiques au relfevement de TaflFaire, tels que 

le Petit Journal M Petit Parisien,l3L France,ldi Pai(ffyetc.,QtG"i 
suffiraient. 

En plus, il serait pubhe imm6diatement parla nouvelle Com- 
pagnie un journal officiel paraissant une fois par semaine, au 
prix tres modique de ^ 5 centimes, ou 5 francs par an, pour 
les Actionnaires, accessible par consequent a toutes les 
bourses. 

Ge journal, dedie exclusivement aux affaires dela Gompagnie 
tiendrait les actionnaires au courant de tous faits et gestes 
de la nouvelle Gompagnie, aussi bien a Paris qu'a Panama. II 
serait le lien indispensable entre les actionnaires et la compa- 
gnie,et remplacerait avantageusement les assemblees ordinaires 
annuelles d'actionnaires. Geux-ci ne seraient convoqu6s que 
dans le cas de force majeure. 

Si le Gomit6 directeur jugeait utile de se servir de banquiers 
pour remission des actions de la nouvelle Gompagnie, il sera 
stipule avec lesdits Banquiers qu'on ne leur allouera que 
4/4 pour 100 sur toutes les sommes encaissees pour le compte 
de la Gompagnie, ce qui ferait 12 millions 500,000 francs k 
verser auxdits banquiers sur la somme de 500 millions. 

Dans tout ce qui pr6c6de, on verra que Tauteur ne s'est occupe 
qu'4 prouver qu'il est possible et facile mfime de se procurer 
Jes sommes necessaires pour terminer les travaux du Ganal. II 
ne s'est occup6 en quoi que ce soit de la question technique 
.qui appartient de droit aux Ingenieurs, d'abord parce que ce 
travail n'est pas de sa competence, et ensuite parce qu'il consi- 
ikre qu'il a 6te fait consciencieusement par les di verses Gommis- 
Bions d'Ing6nieurs envoyees dans Tisthme exclusivement k cet 
effet, et surtout par celle de 1890, qui a Studie cette question 
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ftvec toute la competence voulue, et doDt les rapports favorables 
ODt ete publics et soot connus de tous. 

Maintenant je ddnne ci-joint une liste (i) des personnes sur le 
patriotismedesquelles on pourrait probablement compter poar 
accepter la mission d'achever le Canal. Je crois que presque 
toutes sont plus ou moins connues des porteurs de Panama, qui 
les accueilleraient bien volontiers, sachant qu'avec leur appui 
la reussite de Tentreprise est presque assuree d'avance : 

Comity de Direction 

-4 Pajus : MM. Christophle. 

Boucard. 

Monchicourt. 

Marinoni. 

Menier. 
!• Beaulieu. 

.1 Pana?na : MM. Wyse Bonaparte. 
>^ Reclus. 

Sautereau. 

Thi6baud. 
» Sosa. 

Aussitot la nouvelle Compagnie formee, un d61egue serait 
envoye pres du Gouvernement colombien, avec pleins pouvoirs 
pour traiter avec ledit Gouvernement, et essayer d'obtenir 
qu'un ou plusieurs articles additionnels soient ajoutes au trait6 
passe entre M. Napoleon Wyse Bonaparte, et ledit Gouver- 
nement colombien, articles parlesquelsce Gouvernement renon- 
cerait aux 14 millions de francs demandes k la nouvelle Compa- 
gnie, comme compensation et subsides militaires, selon contrat 

(1) Cette liste, pr6par6e par I'auteur, peut §tre modifi^e eelon les d6sirs de 
la majority des purteurs de Panama. 
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passe avec M. Wyse, Representant de la liquidation de Tan- 
cienne Compagnie, et accorderait a la nouvelle Compagnie tout 
le temps necessaire, disons vingt annees, pour terminer les 
travaux. 

Ge dernier article est tres important pour que la Comp ignie 
ne soit pas obligee d'accepter les contrats onereux de ce. tains 
Entrepreneurs, ce qui serait presque inevitable, si une date 
fixe reste stipulee. Comme compensation, on accorderait au 
Oouvernement colombien un tant pour 100 sur les benefices 
du Canal, et 10,000 actions de 500 fr., liberees et rapportant 
le m6me interet que les Actions ordinaires, ce qui, a 3 pour 
1 00, demanderait une somme de 3 millions 830,000 francs, pour 
payer les interetsdepuis Janvier 1893jusqu'a 1900. 

Connaissant la loyaute chevaleresque des Golombiens et leur 
grand d6sir de voir se terminer le Canal, je ne doute pas que le 
Delegue de la nouvelle Compagnie, qui se trouve tout d6sign6, 
M, Wyse Bonaparte, ne reussisse dans la mission qui lui serait |p;A 

confiee. 

Ce premier projet est celui que je considere comme le meil- 
leur, parce qu'il permettrait de reprendre les travaux imm^dia- 
tement apres la formation de la nouvelle Compagnie, ce qui 
assurerait Touverture du Canal pour le 1*' Janvier 1900, et aussi 
parce que le defrichement et la culture des HO.OOO hec- 
tares de terrains en cafe, cacao, mais, etc., dont il est 
parl6 dans le second projet, seront peut-6tre d'une] execution 
difficile. 

Je ne crois pas qu'il existe actuellement des plantations d'une |vj^^ 

aussi grande importance, sur lesquelles on puisse se guider 
avec certitude. 
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DEUXlilME PROJET 



PROJET DE SOUSCRIPTION (*) 

POUR 

LA FORMATION DUNE COMPAGME ANONYME 

sous LE NOM DE 

GOMPAGNIE DE PANAMA 

Pour TExploitation industrielle des terrains conc^d^s k 
la Compagnie du Canal Int^roc^anique de Panama par 
le Gouvernement de la ColoDibie. 

CAPITAL : CENT MILLONS DE FRANCS, divis6 en 
quatre millions d'actions de 25 francs. 



1. 
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Payables comme il suit : 5 francs en souscrivant, 
5 francs a la repartition, et le restant a raison de 5 francs par 
appel de fonds k des intervalles de deux mois au moins. • 

Ghaque action et obligation de Panama a droit a une i 

action de la Compagnie de Panama aux conditions enumerees ^ --: 

ci-dessus, k raison d'une action par chaque action ou obligation 
de Panama. 



(1) Souscription exclusivement rSservSe aux porteurs de Panama. 






^l 

Tout actionnaire on obligataire qui n'aura pas souscrit au 
moment de remission, ou deux mois apr5s,au plu9 tard. perdra 
tous ses droits, et les actions non placees seront offertes de 
pr6f6rence aux premiers souscripleurs. 

Ainsi done, avec 25 francs, tout porteur d'une action ou 
d'une obligation de Panama se trouvera faire un bon placement, 
et contribuera i Tachevement du Canal qui restera la propriete 
exclusive des anciens porteurs, lesquels rentreront i une 
^poque pou 61oignee dans la totalite des sommes placees en 
Panama. 



Liste (1) du Comit6 de Direction 

MM. Boacard. 

Wyse-Bonaparle. 

Monchicourt. 

Reclus. 

Menier. 

Thiebaud. 

Sosa. 



Bureaux a Paris, rue 



(t) Celte liste, pr6i)ap6e par I'auteiip, peut 6tre moJili^j seloQ les dfisira de 
2a majority des porteurs de Panama. 



PROJET DE PROSPECTUS 
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Cette Compagnie est forinee avec Tobjet de developper la pro- 
priete de 500.000 hectares appartenant a la Compagnie du 
C^nal interoceanique de Panama, dont 250,000 hectares actuel- 
lement dans les mains de la Compagnie et 250.000 hectares 
a recevoir du Gouvernement de la Colombie, aussitdtTouverture 
du Canal interoceanique ou avant. 

La propriete de la Compagnie du Canal interoceanique de 
Panama a une grande valeur agricole. Ses terres sont tres 
proliflques pour la culture du cacao, cafe, canne k sucre, "^4[J 

mais, riz, manioc, tabac, colon, indigo, vanille, bananes, rv=^^; 

oranges et autres fruits tropicaux, plantes medicinales, ramie, j \g<K 

Beaucoup de ces plantes produisent deuxoatrois recoltespar 
an. La main-d'oeuvre est a un prix raisonnable et pent s'obte- Y'/-''- 

nir avec facilite. Le transport dansi'isthme et au dehors est 
trfes facile et peu coiiteux. Des lignes de steamers arrivent et 
partent constamment pour les Etats-Unis et pour TEurope. 

Aux Etats-Unis, en France et en Angleterre, il y a des 
demandes constantes de tons ces produits. 

MSme en se restreignant a la culture du cafe, cacao, tabac, 
mais et bananes, on pourrait realiser de giands benefices, 
comme il est dfemontre plus loin. 1-7 -^ 

La propriete abonde aussi en essences forestiferes, telles 
que bois de cMre, acajou, ebSne, palmier, caoutchouc, etc., 
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pour lesquels il y a uae graode demaade, mdme daos I'lathmc 
pour la coDstructioa de maiaoas, meubles, etc., et il d'j aumil 
besoiQ que d'iostaller queiques scieries pour pouvoir en tirei 
da graads profits, ce qui pourrait ^tre fait k peu de frais, I'eai 
etaut aboudante sur la propri^t^. 

Oq pourrait eacore se faire d'autres sources de revenus ei 
entrepreuanl T^levage du b6tail, de mules et de chevaux, poui 
lesquels il esiste ua grand deboucbS dans I'lsthme et les pays 

VOiSlDS. 

II s'y trouve aussi des mioes d'or, de plomb argeutif^re, d( 
mercure et autres mioetais, avec lesquels ou pourrait proba 
bleaient tirer de grands reveuus, si un jour ou I'autre on jugeail 
uecessaire de les exploiter. 

Au prix de 2,500,000 francs, on pent mettre en culture 
pendant la premiere annee, 5,000 bectares, plautes en prO' 
duits de prompts rapports. 

L'appreciation suivante, faite par des experts coiup^tents, 
doDoera une idee des profits realisables Immediatement : 

2000 hectares de mais 4 7 fr. 50 la charge ou 750 (r. 

par hectare 1.500.000 Ir. 

1000 hectares de cassave & 12 fr. 50 la charge ou 1210 t. 

par hectare 1.230.000 fr, 

1000 hectares de bananes, 500 regimes h 60 cent ou 

3000 francs par hectare 3.0CO.OOO fr, 

1000 hectares de haricots k 1000 fr. par hectare .... 1 .000.000 fr. 

Total : C. 750.000 Ir, 



fr. millions 6. 750. 000 Ofl 

Pnx coOtaot pour d6fricher, planter et cultiver 5 000 h. 
ft 500 fr. par hectare - 2.500.000 Ofl 



Bgn^nce, millions, francs : 4.^0.000 OO 
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ou un peu plus de 4 p. 100 sur la totalite du capital souscrit. La 
seconde annfee, il est certaiu que les benefices seront au moins 
du double, 10,000 hectares pouvant facilement 6tre mis en 
culture, ce qui donnerait un profit de 8 p. 100 du capital souscrit. 

Des la premiere anuee, avec une partie du capital souscrit, 
on commencerait de suite a defricher et k planter 100,000 
hectares en cacao, cafe et arbres de caoutchouc, de fagon a 
pouvoir faire la premiere r6colte de cafe la troisieme annee. 
Cette recolte pent Mre estimee au bas mot a 2^,000,000 de fr., 
soil 25 p. 100 en plus du 8 p. 100 acquis avec les 10,000 hectares 
plantfes enmais, bananes, haricots, etc., ou 37 p. 100 sur la tota- 
lite du capital souscrit. 

La quatrieme annee, on pent compter sur un benefice de 
50 millions de francs sur lecafe seul, ce qui, ajoute aux 8 p. 100 
surlesplantationsh4tives,nousdonne58p. 100,auxquels il yaura 
peut-etre a ajouter la premiere recolte de cacao, que Ton pent 
calculer, pour cette premiere ann6e, h raison de 1,000 francs 
I'hectare, soit 100 millions ou 100 p. 100 sur la totalite du capital 
souscrit, en tout 158 p. 100. 

La cinquieme annee, la recolte du cacao seul atteindrait la 
somme de 1,250 fr. par hectare, soit 125 millions de francs ou 
125 p. 100, et chaque ann6e successive elle augmenterait |';. 

encore de 1,250 fr. par hectare jusqu'au jour oii Ton arriverait a 
lui faire produire tout ce que ces sortes de plantations peuvent 
produire, c'est-i-dire 5,000 francs par hectare ou 500 millions 
pour 100,000 hectares. 

Le revenu des plantations de cafe augmenterait aussi dans 
les mdmes proportions jusqu'i la cinquieme ann^e. A cette 
6poque, il rendrait 75,000 francs par hectare ou 75 millions 
pour 100,000 hectares. 

Je ne tiendrai pas compte de la somme considerable produite 
par le cacao, parce qu'il sera pjut-Stre difficile de pouvoi^^ 
exploiter en m6me temps 100,000 hectares de cafe et 
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{HVgODi) hectares de cacao. Je m'aa tieadrai done au caU 
seal. 

Daas ce eas, oa pent calculer que psiir lacln|ui&m3 aon^ h 
revenu sera de : 

Pour 10,000 hectares plantis en mal!i, liaricats, ba- 
iianes, elc. , 8 millions en cliifrres roads ou 
8 p. 100 8.000.000 fr 

Pour 100.000 heclares plantSs eiicaKoQ 75 0/0 .... 75.000.000 fr 



ToUl : 78-. 000. 000 fr 
«S 

OU ^ p. 100 sur la toUlitS du capital souscrit. 

Et il n'y a aucuae raison de prevoir uae dimluution pour les 
anoSes successives, parce que Ton pourrait toujoars faire df 
nouvelles plantations pour remplacer lea ancieuDes, de fai;oa i 
toujours avoir 100,003 hectares en plein rapport. 

Ces chifTrdS peuveut paraitre exorbitants, kuais il o'ea esl 
rlcn. Ce sont des estimations faites par des gens du metier, 
deux pfofesseuri distingues, MM. Kossiguon et Morris, le pre 
mier pour le cafe, le second pour le ca'-ao. 

Si, au lien de cafe, cacao, ma.U, haricots, bauanes, etc., on 
pr6ferait planter de la canne a sucre, dn tabac, du riz ou de 
riodigo, voici ce que ees autorit^s comp^tentes ont calculi : 



100.000 hectares plantSs 



en canne a sucre 


produiraient 


550.000.000 fr 


en tabac 


_ 


300.000.000 fr 


enriz 


-. 


100.000.000 fr 


en indigo 


- 


200.000.000 Er 


en sagou 


- 


150.000.000 fr 


en cafe 


- 


75.000.OCO ft: 


en mais 


- 


500.000.000 fr 


en bananes 


- 


250.001. 000 fr 


en manioc 


- 


lOO-OOOOOOfr 
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Si ron prend la moyenne dii produit de ces diverses cul- 
tures, nous obtenons uq revenu annuel de 2,075 francs parhec. 
tare, soit 207 millions 500,000 francs pour cent mille hectares. 

Par consequent, il n'existe pas de meilleure affaire indus- 
trielle a pouvoir ofFrir aux anciens porteurs de Panama, et 
le Promoteur de la Gompagnie, et probablement avec lui 
tous les futurs Directeurs entreprendraient de la former et de 
la developper, sans aucune remuneration pour leurs travaux, 
jusqu'a ce qu'un dividende de 10 pour 100 ait ete distribue aux 
actionnaires. 

Apres la premiere repartition de 10 pour 100 aux action^ 
naires, on demanderait a ceux-ci de voter une somme suffisante 
pour les Directeurs, et, avec le surplus des benefices en caisse, 
10 pour 100 seraient attribues aux actionnaires, 10 pour 100 
aux Directeurs et 80 pour 100 a la Gompagnie interoceanique du 
Canal de Panama, a fonds perdu, pour que cette Gompagnie 
puisse terminer les travaux du Ganal. 

En consideration de ces remises d'especes, a fonds perdu, la 
Gompagnie interoceanique du canal de Panama cederait a la 
Gompagnie de Panama, a titre gracieux et definitivement, deux 
cent cinquante mille hectares des terrains qui lui ont ete con- 
cedes par le Gouvernement de la Golombie. 

Lesdits terrains pourraient etre choisis par la Gompagnie 
de Panama, ou et comme elle le jugerait a propos et selon ses 
besoins, en une ou plusieurs fois, a son choix. 

Immediatemeut apres Touverture du Ganal, il ne serait plus 
rien verse a la Gompagnie interoceanique, et tous les benefices 
reviendraient de droit aux Actionnaires de la Compagnie de 
Panama^ sauf les 10 pour 100 alloues aux Directeurs de cette 
Gompagnie. 

Si les anciens porteurs du Panama acceptent ce projet de 
preference au premier, ils sont pries de se mettre de suite en 
rapport avec M. Boucard, le promoteur des deux projets, 
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celui-ci se proposant de partir pour Chicago, au plus tard ea 
septembre prochain, de fagon k se rencontrer dans cette villa 
avec Son Excelleace M. Raphael Nunez, President de la R6pu- 
blique de Colombie, pour conftrer avec lui, et de li aller k 
Bogota, s'il est nScessaire, pour obtenir du Gouvernement dela 
Colombie une nouvelle prorogHlioD de dix ans pour Tacheve- 
ment du Canal, pour ne pas Mre expose k subir les exigences 
des entrepreneurs, comme il en a d^j& 6t6 fait mention k la fin 
du premier projet. 

Le promoteur de la Compagnie de Panama pense que les 
travaux pourraient 6tre repris imm6diatement, quoique lente- 
ment, apres la formation de la Compagnie de Panama, avec les 
fonds existant dans les coSres de la liquidation, le revenu du 
chemin de fer de Panama, la vente des Obligations k lots 
non placees, et plus tard avec les fonds mis k la disposition de 
la Compagnie du Canal interoceanique par la Compagnie de 
P«n«m«, qui, d'aprfes Tauteur, seront d6j^ si considerables vers 
la troisiSme ann6e d'exploitation, qu'il croit possible de termi- 
ner complStement les travaux avant la fin de ^899, de fagon k 
faire Touverture officielle du Canal le i" Janvier 1900 ou avant. 

Tous les efforts possibles seront faits par la Direction pour 
obtenir ce r^sultat et inaugurer le VINGTIEME SIECLE par 
Touverturedu Canal, cette gigantesque et merveilleuse oeuvre 
d'art, qui ouvrira une nouvelle fere de prosp6rit6 et de grandeur 
non seulement k I'Am^rique, mais au monde entier, et qui 
sera un digne hommage rendu aux mftnes de Timmortel 
CHRISTOPHE COLOMB. 
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THE AMERICAN ISTHMUS AND THE INTER- 
OCEANIC CANAL. 

Hy W. Henry Hunter. 

THE case for the severance of the isthmus which unites the ] 
northern and soulhei-n American continents, and thus dividc-i 
the Atlantic and Pacific oceans, is presented by a glance at J 
a map of the western hemisphere, and, to the mind of one capable I 
of discerning the trend of events in the days in which we live, is es- 
tablished by a study of the same map. 

The Atlantic and Pacific form the two great highways of the plan- 1 
et. To them al! others are subsidiary, — adjuncts, or in the relation- I 
ship of attenuated extensions, — whatever their character, their dimen- j 
sions, or their position. At the Central American isthmus these two k 
great through routes, upon which the commerce of the world and the | 
progress of the nations depend, are divided by a neck of land, which, 
at any rate on one of the proposed lines of severance, is but some ( 
forty miles in width — but five miles longer than the channel exca- 
vated by local enterprise for the Manchester ship canal. 

If it were necessary to emphasize by any particular claim of special 
advantage, the general benefit to commerce which would most cer- 
tainly follow the opening of the inter-oceanic canal, we would base ■ 
that particular claim, not upon the shorteningof the distances between I 
the eastern and western sea-boards of the United States, or upon the I 
political gain to accrue from the reduction of distance between the { 
naval outfitting ports on the northern Atlantic and the Philippine is- 
lands, — though these results would be important,- — but on the effect I 
which would be produced upon the tropical districts of the west by J 
the construction and working of the canal. 

The accomplished author of "Social Evolution" has recently is- j 
sued a short, but weighty, hrodiurc* in which he has dealt with the | 
general question of the tropical regions, — with their enormous capac- 
ities of production, on the one hand, and with the present wretched- 
ness of their condition, on the other hand. He justly describes that I 
condition as "altogether deplorable." He says: "A blight seems 
to hang over the whole region. There are only two words which ade- 

* The Con I rol of Ike Tropics. By Benjamin Kidd, New York. The MacmlUan Co, 
Copyright, iS^a, by John R. Dunlap. 
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quately represent tlie condition of the immense territurities included — 
anarchy and bankruptcy" ; and he suggests the removal of tlie blight 
by the substitution, for the anarchy, of strong and righteous govern- 
ment, — that is to say, government by the governing races of man- 
kind, by the great civilising powers of the world. 

Anything which will conduce to this will confer a benefit on man- 
kind for which no adequate standard of measurement can be found. 
It will, in truth, do something to hasten the fulfilment of the poet's 
vision, when 

Through Orient seas, o'er Africs plain. 

And Asian mountains borne. 
The vigour of the northern brain 
Shall nerve the world outworn. 

No one can doubt that the construction of an international high- 
way through the Central American isthmus will tend to improve ad- 
ministration in the American tropics, to the nerving of that "world 
outworn" by "the vigour of the northern brain"; for this reason, 
then, if for no other, the isthmus must be severed, and the internation- 
al highway made. 

There are other reasons for the construction of this great junction 
of the seas. — reasons so many and so weighty that thev liavc im- 
pressed men of perspicacity and enterprise for generations past, from 
Hernando Cortes to Ferdinand de Lesseps ; men who were in ad- 
vance of their time, men who saw clearly when other men were blind, 
men who agreed as to the necessity for the junction, but who differed 
as to the manner in which it should be effected. 

Out of their differences arose the different schemes propounded 
from time to time: for a canal on the Darien hne; for a canal on 
the Panama line ; for a waterway (formed of junction canals at either 
extremity and of an existing inland sea) on the Nicaragua line; for a 
ship railway on the Tehuantepec line, which was the project of the 
late Captain Eads; and others of lesser importance. 

Of these schemes but two survive, — the Panama canal and the 
Nicaragua waterway, — and their respective promoters and supporters 
struggle for the mastery. 

As is usual in such case, all manner of side issues are being raised 
in the struggle; herrings are being trailed across the track, and con- 
siderations, some of them very unworthy, having no real bearing upon 
the point at issue (which ought to be simply the determination of the 
best and most appropriate method of achieving the desired purpose), 
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are being dragged into the discussion by heated advocates and by in-'j 
discreet partisans. 

Against this the. minds and instincts of men of science must re- 1 
volt. A scientific question of vast importance to humanity cannot be I 
settled byappeals to international jealousiesand racial hatreds. These I 
are, alas ! ail too easily aroused. Political equilibrium is proverbially 1 
unstable, and mutferings about "control," once set going, soon serve 
their purpose of disturbing that unstable equilibrium. Then preju- I 
dice takes the place of argument, and rhetorical invective does duty 
instead of facts and figures. 




We desire to avoid, in these pages, all extraneous questions, and I 
to present, with such brevity as the circumstances will admit of, the j 
salient features of the two rival routes, hoping that in this way we may i 
be able to contribute to such a solution of the problem as will c 
mend itself, by its loyalty to sound engineering and economic prin- 
ciples, to the minds of all competent and impartial judges, 

THE PANAMA ROUTF. 

It is to the credit of M. de Lesseps that he advanced further than j 
any of his predecessors in title in promotion of the Panama canal, m I 
tliat he made a determined effort to achieve that which they had but \ 
desired. 

The effort ended in disaster; disaster which is now a matter i 



L 



4 THE AMERICAN ISTHMIAN CANAL. 

of common notoriety, and of wliidi the story has been told often and 
in terms so fittingly nnsparing that the public mind has eome lo 
regard it as irretrievable, and, in some measure, to look with 
prejudiced eye upon any attempt to convert the disastrous failure into 
a meritorious success. 

In 1888 M. de Lesseps's company collapsed. What is now known 
as I'ancien compagnie stopped payment, and, in accordance with 
the requirements of the French law, a searching and extended exami- 
nation of its affairs and its administration was made by duly qualified 
legal officials. 

.The result was twofold. In the first place, there was a scandal- 
ous exposure of malfeasance, the like of which has not been seen 
since the days of the South Sea Bubble, followed by criminal pro- 
ceedings in courts of competent jurisdiction. In the second place, 
the skilled and impartial officials to whom the examination was com- 
mitted became possessed of two decided convictions: |i) that the 
Panama canal could be made and should be made ; {2} that V anctcn 
compagnie had really done more toward the achievement of the 
waterway than it had at first been given credit tor, and that the work 
which it had executed could be advantageously utilised in a renewed 
effort to effect the completion of the canal. 

Impelled by these convictions, les mandalaires dejustice them- 
selves took action, after several abortive attempts at reconstruction 
had shown the helplessness of the representatives of the old company. 

To appreciate the difficulties with which the liquidators were con- 
fronted at the time at which they intervened. — say. at the end of 
1893,- — it is necessary to recall one particular of their entangled en- 
vironment. 

The government of the republic of Colombia had granted to the 
old company a most valuable concession, by which that company 
was not only authorised to make the canal, but placed in possession 
of some 15,000 hectares of land upon the route of the c%>i^ on which 
the company had erected workshops, stores, hospitals, administrative 
buildings, etc., at a prodigious cost; and upon which it had also 
collected masses of plants and materials. 

It was necessary, if this great concession was to be preserved, that, 
on or before Octobsi^i, 1894. the works should be re-started "d'M«e 
maniire serieuse"; there was to be no humbug about it. 

There was, therefore, but little time for carrying through the in- 
tricate arrangements which had to be made; but the liquidators 
faced the situation with stout hearts and hopeful spirits. They 
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entered into negotiations with some of Ihe great financial houses in 
France, and secured their powerful support. They also made repre- 
sentations of an effective character to certain of the persons who had 
profited by transactions with the old company, and informed those 
persons that, in the judgment of the liquidators, it was desirable, in 
their own interest, that they should subscribe the funds required for 
the re-opening of the works in the isthmus. Further, they obtained 
special powers from the French legislature, and finally they established 
upon a firm and substantial basis "La Compagnie Nouvelle du Canal 
de Panama," with a capital of 65,000,000 francs, or about £. 2,600,000. 

The new company was definitely formed on October 20, 1894, 
just eleven days before the date on which the concession would have 
lapsed. The margin was very small^ but it was enough ; for vigorous 
measures were taken, the concession was saved, and the directors of 
the new company set about the discharge of the duties which they 
had undertaken. These were : (i) to preserve the concession ; (2) to 
prove experimentally whether the construction of the canal was feasi- 
ble; (3) if shown to be feasible, to prepare a project for construc- 
tion, which would command the confidence of impartial men in the 
engineering, financial, and commercial world. 

Some indication of the manner in which the duties have been dis- 
charged is afforded by the following particulars : 

(i) In 1895, the company employed 3,000 men, and 370,000 cubic 
metres of material were removed; in i8g6, the figures rose to 4,000 





men and 700,000 cubic metres ; and. in 1897, to 3,600 men and 960,000 
cubic metres. Thus the terms upon which the concession was otig- 
inally granted have been comphed with, and work of substantial and 
permanent value has been carried out. Some idea of its extent may 
be gathered from the accompanying engravings, madie from photo- 
graphs taken on the spot. 

(2) It was felt that three special difficulties, inherent and peculiar, 
confronted any would-be colistructors of the Panama canal. 

(a) The regulation of the river Chagres, a capricious tropical 
stream, flowing from east to west, discharging into the Caribbean 
sea to the westward of Colon ; now winding its way in gentle stillness 
to the ocean, anon breaking out into torrential turbulence and foam- 
ing down its valleys in fierce floods for days together. This un- 
bridled water course formerly cut the line of the canal at a dozen 
different points, presenting an obstruction at each. To avoid these 
obstructions extensive river diversions have been formed, through 
which the river now flows, and which have proved effective at all 
times except those of heavy floods. To provide for these much more 
extensive works will be required. 

(b) The cutting through the Cordilleras, which, on the line of 
the canal, form the "divide" between the watersheds of the Atlantic 
and the Pacific. 

Great uncertaintv existed as to the character of the material to be 
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excavated, particularlv in llie two lieiglits, which stanti in proximity 
to each other, to the southward of the centre of the isthmus ; the more 
northerly height being known as Emperador, and the southerly (and 
greater of the twoj as Ciilebra. To determine the real nature o£ the 
material, the directors decided to drive a "cunctlc prcparatoirc" 
throii'-^h the ncaki F.mnerador and Culebra. 




In modern surgery, when uncertainty is felt as to the diagnosis of 
some internal tronble in a patient, t!i£ surgeon is as likely as not to 
proceed to make what he euphemistically describes as an "explora- 
tory incision," which means that he cuts into the living man, in order 
to ascertain with precision what the nature of the sufferer's malady is. 

The cunelle preparatoire was an "exploratory incision" made in 
clay and schist and rock instead of in the living fibres of a human 
body; and the result of its execution (taken in conjunction with the 
results of numerous borings which were made and of trial bits which 
were sunk) was to demonstrate in an unquestionable way that the 
strata through which the canal cuttings will pass are of such a nature 
as to relieve the promotors from all fear of disastrous slips or land- 
slides, either during or after construction, 

(c) The climatic conditions under which the work must be under- 
taken, and the lack of efficient sanitation. 

It is commonly reported that, in the course of the construction of 
the Panama railroad, which was carried out by an American company, 
and of which the route is nearly identical with that of the proposed 
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canal, the laying of a sleeper or tie and the burying of a Chinaman 
were operations which were conducted concurrently by the construc- 
ing company. There is much of picturesque exaggeration about the 
statement, but undoubtedly the mortality was very heavy in those 
days, as it was also in the days of the old canal company. 

The past, therefore, has been unfortunate; it is also irretrievable. 
But, learning from past failures, the new company proceeded on lines 
different from those followed by its predecessors. Drainage works 
were uiidei'taken ; sanitary regulations were enforced; the health of 
the employees was watched over; efforts were made to confine the 
immigration of workers to persons whose constitution and habits of 
life fitted them for residence and labour in the tropics. 

The effect of all this, taken in conjunction with the works execut- 
ed, has been an almost sensational degree of success. The route has 
been opened throughout its entire extent by means of the partially- 
comnleted cutting-s: the trees and jungle-like undergrowth have 




been cleared from the line; thus an air channel has been formed, in 
which deadly stagnation has been replaced by revivifying currents, 
which pass as fresh breezes from sea to sea. 

It has been proved by trial that coloured labourers can work all the 
year round in the isthmus ; that, of the number employed, at least 97 
per cent, may be expected to be at work in perfect health at one 
time; that yellow fever and the other dread ailments of tropica!, 
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swamps are not indigenous to Panama ; and that, with ordinary cart, 
Europeans may live there for years together without experiencing, by 
the fact of such residence, any serious increase of the peril of d«ath in 
which all men always stand. 

The directors of the new company may. therefore, justly claim 
that they have fulfilled the following functions: (i) preserving the 
concession ; {2) demonstrating the practicability of the construction 
of the canal ; (3) coping with the climatic conditions of tlie isthmus. 

But a further duty devolved upon them, — i'is.,tha.t of preparing a 
project for the completion o( the canal as a permanent work and as a 
navigable waterway, — a project which would, despite the previous 
failures of the old companj', command the confidence and enlist the 
sympathies of competent men of all nationalities. 




In the discliarge of this duty they obtained the best engineering 
advice available, and formed a competent engineering staff. In addi- 
tion to this, acting under special legisiativeenactment.they summoned 
to their aid a number of outside engineering experts, — French, Ger- 
man, Russian, American, and English: all of them men holding, or 
having held, responsible positions, impartial in judgment, and pos- 
sessed of such experience as to render each man specially fitted to ad- 
vise on the proposed design and method of construction. 

In this way the Comite Technique was formed. 

The Comile Technique was no merely ornamental appanage; the 
position of its members was by no means of an honorary sort. In 
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conjunction with the directors and the leading officers of the com- 
pany, it held nearly one hundred protracted sittings between the be- 
ginning of 1896 and the end of 1898, at which the whole of the main 
lines of the project were considered in closest detail. 

As an example of the conscientious and painstaking way in which 
the members of this joint board discharged their duties, it may be 
noted that no less than sixteen different proposals for the arrange- 
ment of the longitudinal section o£ the canal were discussed by the 
board, and the pros and cons of each weighed, before a final decision 
was arrived at, troublesome and laborious though the process was. 

Thoroughness characterised the whole of the proceedings of the 
board ; nothing was left to chance ; everything was, as far as possible, 
ascertained. Under the direction of the Coinite Techmque the whole 
of the route of the canal and of its collateral works was accurately 
surveyed and contoured; borings were made, trial pits sunk, streams 
large and small, (including the wayward Chagres) gauged, meterolog- 
ical observations made and recorded, and generally a mass of facts 
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accumulated through which the Cowi(evizs enabled to agree upon a 
project for the completion of the Panama canal, with which the 
new company is prepared to face — indeed, to invite — the criticism of 
the world. 

The project, thus elaborated, is indicated on the plan (Fig. i) 
and longitudinal section (Fig. 2) shewn on this page and the page 
opposite. The necessarily minute scales of the plan and section for- 
bid the introduction of any detail ; it is hoped, however, that the 
following brief descriptions will make the little drawings dear to non- 
technical as well as technical readers. 

The termini of the canal are Colon on the Atlantic coast, and 
Panama on the Pacific. A line joining these two points would run, 
approximately, north-west and south-east. The distance between 
them is 42 miles, measured as the crow flies, and 46^ miles, meas- 
ured on the line of the canal. 

The canal is to be divided into six reaches; a maritime channel is 
to be formed on either sea-coast, and these channels are to be con- 
nected by four intermediate ponds of varying lengths. 
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The channel on the Atlantic coast covers nearly one-third of the 
length of the canal, being itself 24.20 kilometres in length. The 
bottom width of the channel will be 30 metres, and the depth below 
the mean level of the sea (which is here practically tideless) will be 
9 metres. The Atlantic channel (which is alreadv completed, requir- 
ing but comparatively small quantities of dredging; to give the 
full width and depth) will terminate on the flank of a hill at Bohio 
Soldado, where the first group of locks will be formed. The Chagres 
passes near to the site, the valley in which the river-bed lies being 
comparatively narrow at the place, confined as it is by high ground 
on either side. Advantage has been taken of this natural formation, 
in the design of the canal works. 

It is intended that the valley of the Chagres shall be closed by a 
great embankment of earthworks, so constructed as to form a water- 
tight dam. By this means a vast lake will be formed behind the 
Eohio lock.s, the effect of which in the regulation of floods will be 
considered later. As an adjunct to the dam, a channel for the dis- 
charge of flood waters, which will be controlled by sluices of the 
Stoney type, will be constructed at Bohio. 

The second reach of the cana! will extend from Bohio to Obispo 
(a length of little more than 22 kilometres), and will, tor the most 
part, be formed through the great Bohio lake, the width at the bot- 
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torn being 50 metres, and the height above the mean level o£ the sea j 
7 metres. At Obispo a second group of locks is to be constructed, J 
and at this point the summit- level of the canal will be attained, the I 
reach from Obispo to Pariso, where a single group of locks is to be J 
built, forming the "divide" of the canal, or, as the French say, le J 
bief de portage. The length of the dividing reach will be 10.65 kilos, J 
the bottom width 36 metres, and tiie height 20.75 metres above the i 
mean level of the sea. I 

Then will follow two short ponds from Paraiso to Pedromiguel, J 
and from Pedromiguel to Miraflores. A double group of locks will I 
be built at Pedromiguel, and a single group at Miraflores, the respec- I 
tive lengths between the locks being 2.50 and 2.70 and the respec- J 
tive levels at the bottom of the ponds being 13.25 metres above and J 
3.75 metres below, the mean level of the sea, the width at bottom J 
being 30 metres in each case. ] 

At Miraflores the level of the Pacific will be reached. The I 
Pacific channel will be 12,70 kilos in length, divided into two parts, I 
of which the first will extend from Miraflores to the port of la Boca, I 
and the second from la Boca to the terminus in the ocean. The 1 
width of the first part at the bottom will be 30 metres, and of the j 
second 50 metres, the level of the bottom being 12 metres below the I 
mean level of the sea, a tidal range of about 6 metres being expe- I 
rienced in the gulf of Panama at spring tides. j 

It will be noted that, in the foregoing description, the levels ^ 
given, have, in all cases, been of the bottoms of the intended chan- 
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nels and ponds. A minimum deptli of wattr of 9 metres will be 
maintained throughout, but provision will be made which will permit 
of a considerable increase of the depths in the various ponds during 
times of flood, while at high water of spring tides the depth in the 
Pacific channel will be increased fo 15 metres. 

In the design of the canal, of which the leading features have 
been thus indicated, the answer to the crucial questions (i) as to the 
alimentation of the "divide" and (_2) as to the regulation of tliL' 
floods of the Chagres have been answered in a proposal as bold as it 
is free from complexity, and, so far as can be foreseen, as certain to 
be effectual as any engineering effort to control the forces of nature 
can well be. 

The detailed surveys of the upper valleys of the Chagres brought 
into prominence the fact that, at a place bearing the uncouth appel- 
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lation of AIhajuel2,and lying about 16 kilos to the north-eastward 
of the lines of the canal, the river flows through a rocky gorge which 
forms a constriction of such sort as almost to lead one to regard it 
as a special provision of nature for the assistance of her sons in their 
effort to control some of her more turbulent forces. 

In this rocky gorge, on the rock of which it is formed, and of the 
rock by which it is surrounded, it is proposed to construct a great 
dam, after the style and character of that built by Mr. Fteiey as a 
part of his magnificent works for the water-supply of New York, 

The proposed dam will be about 286 metres in length, measured 
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along its crest, and about 50 metres in lieight, iiicasuretl from founda- 
tion to snmmit at the deepest part of the valley. 

Behind this dam a second great lake will be formed, in which the 
minimum level of the water will be 58 metres and the maximum level 
67 metres, thus funiishing a vast capacity for the storage of flood 
waters, which can in this way be impounded and employed as re- 
quired for the feeding of the canal. 

Between the dam and the line of the canal a rigole d' alimentation, 
or feed-water conduit, will be formed along tlie flank of the high 
ground on the left bank of the river ; this conduit will be similar in 
many respects to the "' flumes" of Cahfornia, and will serve the 
same purpose as they do and in the same manner, but on a larger 
scale. 

It is unnecessary to cumber this review with descriptive particu- 
lars of the manner in which it is proposed that the different works 
shall be executed, and of the progressive steps to be taken and 
stages to be reached, season after season, year after year. All this 
has been elaborated thoroughly and in patient detail, but need not be 
dwelt ijpon here. Neither is it necessary that we should attempt 
to epitomise the volumes of calculations which have been made of the 
flow of the Chagres, whether in respect to the whispering trickle of 
its stream in times of extreme drought, or the roar of its turbulent 
torrent in times of greatest flood. Figures without explanation are 
misleading, and, even with explanation, form but dry and uninterest- 
ing reading, except to statisticians— a limited class; and we confess 
to a desire to make this review serviceable to the largest possible 
number of readers, seeing that the matter of which we treat is one of 
profound importance for humanity at large, and of importance not 
only for the present day and for the present generation, but for days 
yet in the future and for generations yet unborn. 

By the aid of the regulating works already described, it will be 
possible to work the canal in perfect safety at all times, and to held 
even the greatest floods under perfect control. 

Ordinary freshets and floods of small degree will be stored in ihe 
Alhajuela lake alone, whence their waters will be allowed to flow 
through the conduit, and in such quantities as the traffic may requi e, 
to the "divide" of the canal. Careful calculations have shown t' at 
a sufficient quantity of water can be impounded in the lake and be- 
tween the planes of maximum and minimum water to teed the canal 
for more than twelve months, even if a single drop of rain did not 
fall within the limits of that period. It may be safely said that no 
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such drought has taken place in Central America since men appealed 
on this planet, nor will take place until the day comes when the 
planet's "elements shall melt with fervent heat." 

The construction of the Alhajuela dam will therefore provide for 
the alimentation of the canal at all times, and for the regulation of 
ordinary floods. 

For the great and exceptional floods the storage capacity of the 
Alhujuela lake wi!l be supplemented by that of the lake at Bohio. 
Provision has been made for raising the level of the Bohio lake by 4 
metres. Special arrangements have been devised whereby the surplus 
water from Alhajuela may pass down the old course of the Chagres, 
through the dividing reach, and thus flow into the Bohio lake, whence 
they will be allowed to pass on their way to the ocean through the 
various river diversions in such volumes and over such times as the 
engineers in charge of the working of the canal may determine. 

Given accurate data to work upon, the results arrived at by hy- 
draulic calculations are absolutely certain and reliable. Such calcula- 
tion show* that a steamer will be able to pass from end to end of the 
Panama canal at the height of the tropical rainy season and at a time 
when the Chagres, if left to its own devices, would have been boiling 
down in tempestuous flood, without finding a current at any point, 
either with or against her course, of more than two miles per hour. 

The promoters of the Panama canal therefore claim, and, it must 
be admitted, with some reason, that in their project the bogie of the 
Chagres floods has been effectually laid. 

But little is required to complete this brief description of the out- 
lines of their project. The route has been judiciously selected, and 
the line carefully laid out. More than half the total length is abso- 
lutely straight on the plan, and for the remaining portion the curves 
are so easy as to be practically negligible from the point of view of 
navigation. It will have been noted from the description already 
ill be seen in Fig. 2, that there will be eight sets of locks 
1 either watershed. The locks will in every case be con- 
airs, a larger lock and a smaller lock lying side by side, 
of the larger lock will be 225 metres (working length) 
by 25 metres, with central depth of 10 metres; of the smaller locks, 
225 metres by 18 metres by 10 metres. It is proposed to equip the 
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smaller locks with iiitermediategates. Approach basins will beformed 
above and below the loci^s, and the mid-feather, or pier, separating 
the adjoining lock chambers will in each case be prolonged into these 
basins, so as to form a jetty for the guidance of vessels. 

Taking- into account the value of the work already executed, and 
pricing the work yet required at the rates at which the comparatively 
small works of the last three years have been carried out by the new 
company in the isthmus of Panama, it is estimated that the canal can 
be completed, equipped, and opened for traffic at a cost of £20,000,- 
000 sterling, or $100,000,000, including the cost of administration 
as well as interest paid out of capital during the period of constnic- 



Tiie time required for completion, if all things go well from first 
to last, and if serious contretemps do not arise, will be about eight 
years. So uniform good fortune, however, does not often fall to 
the lot of constructors of public works ; it is therefore proposed to add 
25 per cent, for contingencies, making the estimate of time required 
for completion ten years ; j. c, if the constructible work is proceeded 
with vigorously from the present time, the Panama canal will certain- 
ly be opened to the traffic of the world on New Year's Day, 1909. 




A REVIIiW OF THK NICARAGUA CANAL 
SCHEME. 

By W. Henry Hunter. 

THE project [or the construction of a maritime canal on the Ni- 
caruguan line resembles its rival of Panama, in that it is the 
modern outcome of a lengthened history. 

Tile years 1850-52 form an important landmark in the narrative, 
lor in those years, and at the instance of the Transit Company fin 
whose hanils the whole o[ the trans-isthmian trade — such as it was — 
then lay). Col. <*. M. Chihls, a canal engineer of special ahiSity and 
experience, made the first engineering survey of the Nicaragua route 
ever executed, which, although necessarily meagre and imcomplete, 
\\a.s formed ihc hasis of all which has since been done in connection 
with that route.* 

Cot, Childs subnulted a report and a proposal for a waterway with 
n ruling depth of seventeen feet, which appears, so far as it went, to 
liave been of a workmanlike character, and suitable for the require- 
ineuts of fifty years ago, the weakness in the scheme being due to the 
inefficient design of the harbour at Brito, which formed the Pacific 
terminus of the undertaking. Tliis weakness was, in some degree, 
rtcDgniscd by Childs himself, who, irith refreshing twiVv/.'. depre- 
cated criticism of the design, on the ground that he was a canal en- 
gineer, and inexperienced in the construction of harbours. A much 
tnore serious weakness, tlicn latent, since developed, lay in the de- 
caying condition of the Atlantic terminus, the harbour at Grevtown. 
which, in ChtWs's time, was still commodious and convenient, but in 
which, since his time, dcterioraiion has ended in destruction. 

The >-ear iS"i furnished the next stage in tlie ston.-. whai the 
t'nitcd States go\-cmmcnt despatched a party under the char^ of 
I'tWimandoT Lull, V . S. N.. to examine further the route proposed by 
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Col. Cliilds, and to obtain, in addition, such information, topograph- 
ical, physical, etc., as was practicable in the time at the disposal 
of the expedition. Commander Lull presented his report in Decem- 
ber, 1873. He recommended that the Childs project be enlarged, 
that the ruling depth of the canal be increased to twenty-six feet, 
that the locks be made longer and wider, and that certain modifica- 
tion be made in the positions of the locks and dams. 

Among the gentlemen who formed the Lull expedition was Mr. A. 
G. Menocal, who had just entered the government service as a civil 
engineer attached to the United States navy. Under the direction 
■of the government Mr. Menocal revisited Nicaragua in 1880, and 
again in 1885, carrying out at each visit further geodetical operations 
and reporting to the government in 1885. Mr. Menocal suggested 
important modifications in the Childs project as amended by Lull, 
which, with others introduced from time to time since the date of the 
report, are practically all embodied in the scheme now presented by 
the Nicaragua Canal Company ; it is, therefore, unnecessary to de- 
scribe or discuss them at this point. 

Shortly after the publication of Mr. Menocal's report, and through 
his agency, a concession was obtained from the government of Nica- 
ragua for a construction of a canal within the Nicaraguan territory, 
and on the line proposed by Mr. Menocal. The concession provided, 
inter alia, that the final plans of the canal should be deposited, and 
that the work should be begun in earnest, within a period of two and 
one-half years from the date of signature. The Nicaragua Canal Con- 
struction Company therefore was formed, the concession was trans- 
ferred to it, some money was raised, and arrangements were made for 
the commencement of preliminary operations at the terminus of the 
canal on the Atlantic seaboard. 

!n 1889 the Maritime Canal Company was formed under a special 
charter from the United States legislature, and the concession was 
transferred once more, — this time from the Construction Company to 
the Maritime Company, arrangements being made, somewhat difficult 
for outsiders to follow, by which the work was still proceeded with 
by the Construction Company. That the arrangements were not 
without their advantages became apparent in 1893, for in that year 
theConstruction Company went into liquidation, leaving the position 
of the Maritime Company intact. 

Since 1893 the financial situation has, in the words of the present 
president of the Construction Company, '"been bad." It has been 
difficult to obtain money, and but little work has been executed. 
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Prior to that dati-. a It-ngth of one thousand feet of pier-work had been 
constructed at Cireytown, a ciiannel had been dredged on the fore- 
shore, and some three-quarters of a mile of the canal had been formed 
by dredying in the low, swampy ground. A single line of railway 
had also been formed across the lagoon, from Greytown to the site of 
the first lock, the length of the line being about eleven and one-half 
miles. 'J'hese works, with the addition of certain telegraph lines, 
represent the sum total of the efforts which have been made to can- 
stnict a waterway on the Nicaraguan line. 

The project which the Constniction Company thus commenced to 
carry out was one which was described in a report by Mr. Meno- 
cal, and which was submitted to the company in 1890. The report 
was adopted, and the project accepted by the company as its own. 

Before describing the project ni any detail, another impoitant 
event in the history of the scheme should be noted. In 1895, fol- 
lowing upon the passage through the legislature of an act to amend 
the Maritime Company's act of iSSy, and under special statutory 
])owcrs, a board of engineers was appointed by President Cleveland 
"for the purpose of ascertaining the feasibility, permanence, aud 
cost of construction and completion of the Nicaragua Canal," as 
proposed by the company. The board was composed of three mem- 
bers, each of whom was a distinguished engineer of special expe- 
rience and absolute impartiality, the names of the members being Col. 
Ludlow. U. S. A.. Mr. Endicott, U. S. N.. and Mr. Noble, a civil 
engineer specially experienced in canal construction. 

These gentlemen spent six months in a careful study of the Canal 
Company's project, going over the route in Nicaragua and examin- 
ing the drawings and documents in New York. They presented their 
report on October 31. 1895. The report was not regarded by the 
Canal Company as a satisfactory document, and. since its publication. 
the representatives of the company have met the conclusions arrived 
at and the recommendations made by criticisms couched in terms of 
such asperity as almost to border upon acrimony. 

Notwithstanding these efforts (natural enough under the circum- 
stances) to weaken the force of the report, it still remains the onei 
authoritative pronouncement by an impartial tribunal upon the pro- 
posal of the Nicaragua Canal Company, or. to speak more accurately, 
it did remnin as such until a very recent period, when the second com- 
mission appointed by the United States government, and presided 
over by .\dmiral Walker, presented a report which, from the abstract 
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presented, seems to emphasize the vaiue of the opinions expressed by 
Col. Ludlow* and his associates. 

In the following effort to describe the Nicaragua Canal project as 
developed by the company, the views and recommendations of the 
Ludlow board will, so far as is practicable, be considered together 
with the details of the company's scheme. 

The termini of the proposed waterway have been located, respec- 
tively, at San Juan del Norte, or Greytown, as it is more commonly 
called, on the Atlantic, and at Brito on the Pacific. A line joining; 




these two points would lie but a few points off due east and west, the 
distance between them being about 140 miles as the crow flies. The 
same distance measured on the line of the watenvay is given by the 
Canal Company as 169.4 miles, but even this elementary figure has 
been adversely criticised by the board, which considers it to be 4.5 
miles too short, in which case the total length is about t74 miles. 

The special feature of the Nicaragua route is the great inland sea 

"The plHce occupied by Col. (now Genemll Ludlow Fn Ihe confidence and esteem ofhfa 
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which lies in the hollow between the eastern and western Cordilleras, 
and which is known as Lake Nicaragua. It has a length of i lo miles, 
an average width of 40 miles, and an area of about 2,600 square miles, 
the mean level of the surface being 1 10 feet above the sea. This great 
lake divides the projected waterway into three sections, as follows : 

1. From Greytown to the easterly side of the lake, 100.40 miles. 

2. Across the lake, 56.50 miles. 

3. From the easterly side of the lake to Brito, 17.25 miles. 

The special feature of the company's scheme for the waterway, and 
that which differentiates it from its predecessors on the same line, is 
the proposal for the extension of the summit level — the level of Lake 
Nicaragua — both to the eastward and to the westward by the forma- 
tion of two huge dams, — on the one hand, at Ochoa on the Rio San 
Juan, at a site below the confluence of the San Juan with its greatest 
tributary, — the San Carlos, and, on the other hand, at La Flor, in the 
basin of a small stream called the Rio Tola, The summit level would 
be so extended through the construction of these dams as to cover a 
length of about 149 mites out of the total length of 174 miles, — that is 
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to say, a vessel passing through the Nicaragua Canal would traverse 
a section ot nearly 150 miles in length without any lock. 

Taking Greytown on the Caribbean sea as the starting-point of a 
description of the details of the company's scheme, the most formid- 
able difficulty which hes in the way of the achievement and of the suc- 
cessful working of the project is met with at the very threshold. 
Greytown lies in a re-entrant angle formed by the delta of the San 
Juan, and on a lagoon which was once a harbour, the mouths of the 
river which form the present channels of discharge for its waters 
lying to the eastward and southward of the lagoon. 

The reason tor what, in the language of theology, would be 1 
termed the perversion of the harbour has been the subject of much 
discussion, although the leading physical features to which the per- 
version has been due, and as to which all are agreed, are fairly well 
defined. First, the San Juan drains an area of more than 15,000 
square miles. The rainfall in the watershed is enormous, the maxi- 
mum being on the Atlantic coast line, where it reaches the pro- 
digious figure of three hundred inches per annum ! From that coast- 
line the rainfall diminishes sensibly in the direction of the Pacific, but 
is still extraordinarily great over the whole watershed. Then the 
basin of which Lake Nicaragua is the centre, and to which the San 
Juan furnishes the outlet, has been subjected for unknown ages to 
volcanic disturbance, andis still dotted over with cones and craters. 
This volcanic activity (now well-nigh outwoni) furnished an un- 
limited supply of material for transport to the sea, while the rushing 
rivers, themselves the products of the torrential rainfall, furnished the 
transporting power required. 
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The swamps on the fringe of the Carihbeaii, through which the 
mouths of the San Juan have been formed, bear witness to the 
potency of these mighty volcanic and climatic forces, for, through 
their effects, the coast hne has been thrust back from the low hills, 
whose feet were once laved by the ebbing and flowing tides, but 
which are now divided from the ocean by some ten or twelve miles of 
intervening land, swampy land, formed of the debris from the hills 
and the upland vallies, and from the igneous dust emitted by the sob- 
bing craters and brought down by the burdened streams. 

The distance between the hills and the coast line would have been 
greater than it is, but, as the river thrust the delta further and further 
into the sea, the coast winds, constantly varying in force, but within 
certain limits nearly steady in direction, have acted, and still do act, 
on the coast line, striking it at an angle, causing ceaseless wave action 
and consequent attrition, and re-disposing the eroded material along 
the coast in a more regular and even way than that in which it was 
first deposited. 

As a result of all this, there is a constant trend of material towards 
the re-entrance angle in which Greytown is situated, with the further 
result that the one-time safe and commodious harbour was first 
shoaled and then obliterated, the fact being that the angle is being 
filled up, slowly, but surely. 

The policy which fights against the forces of nature is a mistaken 
one; it is foredoomed to failure. Nature may be aided in her opera- 
tions; her more gigantic forces may to some extent be curbed and 
controlled ; but an almost certain Nemesis pursues any effort which 
may be made to arrest and to determine in an absolute way a process 
so continuous as that of the filling up of the Greytown bight. 

Having in view the facts of the case as to Greytown, and having, 
after dose investigation, arrived at the conclusion that the destruc- 
tion of the harbour there was due to a continued effort of nature, the 
board recommended that the efforts which had been made to com- 
mence the construction of the canal at that point should be aban- 
doned, and that the entrance should be moved some distance to the 
eastward. The recommendation has been met on the part of the rep- 
resentatives of the Canal Company by stout resistance, their principal 
objection being that the change would involve the transfer of the ter- 
minus from the territoryof Nicaragua to that of theneighboring State 
of Costa Rica, andi that the transfer would not be agreeable to the 
Nicaraguan government and might imperil the concession. 

The word "government" is of elastic significance. It has 



. one H 




meaning when used in relation to a civilized and powerful State, and ( 
quite another when used in relation to an Isthmian republic. 

Difficulties raised by a government of this class should not be i 
superable, nor can objections based on the apprehension of such diffi- ' 




culties be regarded as weighty. Nevertheless the difficulties are ' 
maintained by the Canal Company; they decline to abandon their i 
infant works at Greytown, and adhere to that point as the terminus i 
of their scheme. No person who has had practical acquaintance with j 
the difficulty of keeping open a navigable channel across a sandy fore- 
shore will doubt that, if a channel of the required depth can ever be 
formed at Greytown, such channel >,vouId be filled up whenever 
strong winds from the east or northeast might prevail for any time, 
and silted up to such an extent as to effectively block the traffic (ex- 
cept perhaps in the case of small vessels of light draught) for weeks 
together, even in the face of the most desperate efforts, which would 
undoubtedly be put forth for its removal by a frantic administration. 
From Greytown the course of the canal will pass through low, 
swampy lands and stagnant lagoons, till the rising ground which i 
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to form the site of the first lock is struck. The leng^tli, measured on 
the line of the canal, is already ten miles: it is not anticipated that 
any constructive difficulties will be encountered in this length. Lock 
No. I is to have a lift of 31 feet from mean sea-level ; and, in conjunc- 
tion with it, a series of small embankments are to be constructed, so 
as to close the gaps in the hills and form a basin above the lock. 
Through this basin a channel is to be carried to the second lock, the 
work required being merely excavation and dredging. Lock No. 2 
is to be placed at a distance of 1.25 miles from Lock No. i, and is to 
have a lift of 35 feet ; a second basin is to be formed above Lock No. 2, 
with a channel of a length of 1.95 miles to the third lock. A heavy 
dam and another series of embankments will be required to impound 
the waters in the second basin. At Lock No, 3 the summit level — 
provided the anticipation of the promoters be rea'iseiS— will be at- 
tained by a lift of 40 feet. It is necessary to insert the proviso, as a 
serious discrepancy exists between the anticipations of the advisers 
of the company and those of the board. Further reference will be 
made to this discrepancy. It is sufHcient here to say that, in the view 
of the board, the lift at Lock No. 3 will be 44 feet. 

A third basin is to be formed above Lock No, 3 by means of a 
third series of embankments. Through this basin the navigation will 
be carried for about three miles, where the spur of the Cordilleras, 
which forms the "eastern divide" — that between the Caribbean and 
Lake Nicaragua — will be reached. A favourable location for the line 
of the canal has been found through the spur ; yet the cutting required 
will be of sufficiently formidable dimensions, as the length will be 
2.90 miles, the maximum depth 32S feet, and the mean depth 141 feet. 

The possibilities of disaster in a cut of these dimensions are almost 
in6nite, and the most searching and complete investigation is re- 
quired before even an approximate estimate of the cost of carrying it 
into execution can be made. The board complains that no such in- 
vestigation has been made, and points out that the borings which the 
company did make showed "rock more or less decomposed" at great 
depths below the surface, "which may crush and cause the sounder 
rock above to fall." This ominous fact appears to have been over- 
looked or ignored by the company. 

It is proposed that the bottom width of the canal in the cutting 
through the eastern divide should be reduced to 100 feet, the bottom 
width of the channels at either side being i.jo feet. After leaving 
this cutting, the course of the canal is to be carried through four 
basins, which are to be formed in the San Francisco and adjoining 
^■alle^-s, and are to be connected by three cuttings of moderate depth, 
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the aggregate length being 3.5 miles, A further series of dams and 
embankments, some of which will be huge, perilous, and costly work, 
will be required to enclose these basins. 

It is claimed that* "several important advantages are gained by 
this treatment," the first being an obviously substantial saving in the 
cost of excavation. The claim proceeds : "The economy, however, is 
not confined to the saving in excavation, against which, of course, 
must be charged the cost of the embankments, but is principally Jn the 
enormous saving in the deep rock excavation following, and in the 
valley of the Deseado beyond, by carrying the summit level through 
into the valley of the stream. The increased cost to result from a plan 
contemplating a much lower level would have been so great as to 
seriously handicap the undertaking financially." It is further claimed 
that the gain in navigation facilities and in maintenance are im- 





portant, and' that the drainage operations will be assisted by the 
level scheme. 

There is grave doubt as to whether the advantages to be gained 
by the treatment proposed are commensurate with the almost incal- 
culable cost of the works, the risks of construction, and the uncertain- 
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ties of maintenance, involved in the formation of dams 80 to 85 feet 
in height from the level of the ground, upon sites in which the bor- 
ings revealed that a depth of thirty feet of soft mud must be passed 
through before anything in the nature of firm soil can be reached, 
and in a climate in which "rainfalls of nine inches in nine hours, and 
of three in a single hour," are experienced. 

The original intention was to form these dams to such a height as 
to enable their crests to be employed as waste weirs for drainage pur- 
poses. . Had this intention been carried into practice, disaster would 
have been not only courted, but Constrained. More prudent counsels 
have prevailed, however, and the present intention is that the dams 
should be raised above the highest water level, and that the drainage 
should be provided for by sluices, to be placed in the solid ground, 
at a low level, and adjacent to the site of each dam. 

These sluices, together with other works, have been provided "to 
meet possible contingencies, speqially in the series of embankments 
in the San Francisco ridge, which, it is frankly admitted, is the 
weakest feature in the whole route."* 

At the westerlv extreniitv of the uppermost of the three cuttings 
by which the basins in the San Francisco ridge are to be connected, 
the course of the river San Juan itself will be struck. It is intended 
that the course of the San Juan should be utilized for navigation for 
the whole distance between the uppermost cutting and Lake Nicara- 
gua, — a length, according to the_ company, of 64.5 miles, or, accord- 
ing to the board's correction of tlife company's figures, 69 miles. 

To permit of the utilization, the level of the San Juan, and of its 
great tributary, the San Carlos (the confluence of the two streams 
takes place at a point about four miles further up the course of the 
San Juan), must be raised to the level of Lake Nicaragua. In order 
to achieve this, the formation of another huge dam is projected, the 
location being at Ochoa in the San Juan valley. The design tor this 
dam is said to have "been for years the subject of long study and 
careful consideration." Unfortunately the ground at the site which 
had been selected is of the most unfavourable character for the foun- 
dation of such a work, the central borings having been carriedi to a 
depth of twenty-five feet below the bottom of the river, without reach- 
ing any material more satisfactory than drift sand. The central bor- 
ings were abandoned at the depth stated, so that the depth at which 
a solid foundation might be found is unknown ; while the side bor- 
ings — I. c those on the flanking hills— showed that thick beds of 
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day overlay the rock. Owing to the foundation difficulty, all idea of 
constructing a dam of the solid character usual in cases where con- 
sequences so momentous would follow a failure was abandoned, and 
a proposal which is considered "to embody simplicity, economy, and 
safety" was adopted. The proposal is to dump "from an aerial sus- 
pension conveyor large and small material properly assorted, across, 
the river, from bank to bank, until a barrier is created sufficiently high 
and strong to arrest the flow and hold the waters at the desired level," 
It is not intended that the dain should be water-ti^ht. it being assumed 




that the flow of the San Juan will, in the driest season, be ten times as 
great as the quantity of water which will be required for lockage and 
other traffic purposes, and consequently that 90 per cent, of the flow 
may be permitted to discharge itself through the dam. (The board 
entirely disagrees with the assumption as to the minimum flow of the 
San Juan.) It is further intended that, in addition to the use of the 
dam as a filter of a singularly coarse type, the crest thereof should be 
employed as a waste weir, discharging a considerable proportion gf 
the immense floods of the San Juan. 
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The principles of static resistance to dynamic stress are now fairly 
well understood in the engineering world. The application of these 
principles to the case of the proposed Ochoa dam has, briefly stated, 
the following results : (i) the frictional resistance to sliding or rolling. 
one over the other, of the component parts of the dam, is to be de- 
stroyed by invited percolation; (2) an impelling force of kinetfc 
energy is to be induced to act upon the dam, in the manner in which 
that energy will be most effective ; {3) an equation of the forces of 
resistance and destruction will be established, which will take the 
form of a somewhat extended line of debris over a considerable part 
of the valley of the San Juan. It is hardly necessary to add that the 
proposal has provoked almost unanimously adverse criticism, since it 
was first announced; yet it is gallantly maintained by its author. It 
is a modern instance of Alhanastus contra inundi. 

The company proposes that the crest of the dam should be formed 
at a level of 105 feet above the sea. It intends that the summit level 
of the lake shall be no feet, and, as it anticipates that a fall of three- 
fourths of an inch to the mile will be found to exist, even in dry sea- 
sons, over the whole surface of the San Juan for the 6i'/2 miles (as 
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they reckon the distance) which intervene between the lake and the 
site of the dam. it proposes to provide for the fall of 4 feet and for the 
overfJow depth on the crest by lowering that crest 5 feet, thus arriving 
at the proposed level of 105 feet. 

Herein is the discrepancy between the anticipations of the com- 
pany and those of the board, to which reference has already been 
made. The board is of opinion (and most practical men will agree 
with them) that the dry-weather flow from the lake has been seriously 
over estimated, and that, in view of the true quantity of water passing 
and the great sectional area of the canalized river, the surface inclina- 
tion of the river will be practically nil, as the river will become but a 
prolongation of the lake. This important question sensibly affects the 
estimates of the cost of construction. 

But few words, are required to describe the proposed course of 
the navigation between Oclioa and Lake Nicaragua, the work in 
rendering the San Juan, as raised and canalized, suitable for navi- 
gation purposes being of an ordinary character. No question of en- 
gineering practicability, either as to construction or maintenance, will 
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arise. The questions are only as to cost and time. The company 
proposes that the bottom width of the channel shall be 125 feet, 
which appears to be sufficient, except at the curves ; the board recom- 
mends 250 feet as the width. 

The proposal for the formation of the channel across Lake Nica- 
ragua also admits of great brevity of review. On the navigation line 
the lake measures about $6^i miles from side to side; to form the 
channel, some 14 miles of dredging through soft mud will be required 
on the westerly side, while on the easterly shore a rocky ledge of 400 
yards in width will be met with, through which the course of the canal 
is to be carried by means of blasting and dredging. Two short pro- 
tecting piers are also to be constructed at the easterly junction of ca- 
nal and lake. The course of the canal will strike the lake at the point 
where the river San Juan flows out from the lake, and will leave the 
inland sea at the point of inflow of the river Lajas. The length of 
that course from the mouth of the Lajas to the Pacific terminus will 
be a little more than 17 miles ; of this length some 9 miles, measured 
from the mouth of the Lajas, wiii be in continuous cutting, the "west- 
ern divide" being reached at 4.70 miles from the commencement of 
the cutting. Even through the '"divide" the depth of the cutting will 
be moderate, — -73 feet, — the point of intersection being, in the words 
of the company, "the lowest in the mountain chain which extends 
from the Arctic ocean to the straits of Magellan." The excavation 
will be mainly in rock, and it is intended that through the deeper 
part the bottom width shall be 100 feet, the width on either side being 
[25 feet. The western extremity of the cutting will debouch upon the 
valley of the Rio Grande, which, with the adjoining valley of the 
Tola, is to be converted into a hugh basin by another great dam, to 
be formed at a place known as La Flor, where the fourth and fiftli 
locks are also to be built. La Flor is about fourteen miles from the 
western shore of Lake Nicaragua, measured (like the other distances 
referred to in the foregoing) along the course of the canal. 

Looked at upon the surface, the site of the proposed dam appears 
to be most favourable, as the valley is constricted and the flanking 
hills are high. Unfortunately the difficulty as to foundations, which is 
inherent to almost the whole of the route proposed for the canal, be- 
comes particularly acute at La Flor. Borings made on the line of the 
dam showed that no less than 100 feet of very soft material would 
have to be passed through before the rock could be reached and a 
foundation obtained. Originally it was proposed that a "rock fill" 
dam, similar to that suggested for Ochoa, should be dumped in at 



THE NICARAGUA CANAL. 35 

IjE Flor, but the design has been modified, — very prudently; and it 
is now intended that a solid core of concrete, founded upon the rock, 
shall be formed, and shall be reinforced by earthworks, on either side. 
Properly proportioned and executed in a workmanlike manner, this 
would form a satisfactory and reliable dam, and one upon which the 
safety of a g;reat waterway mig'ht be allowed to depend ; but it is desir- 
able that the estimate of its cost should be made or revised by some 
person who has alreadv caried out a similar work, while the manner uf 
construction proposed for it throws the remarkable character of the 
design for Ochoa into even stronger relief. 




Showing the steep earth slopes. 

Locks 4 and 5 will have a combined fall of 85 feet, — i. e., from the 
summit level no feet to 25 feet above sea-level. 

From these locks the course of the canal will traverse the valley of 
firito, in which, and at a distance of 1.5S miles from Lock No. 5, 
Lock No. 6, the last on the route, is to be constructed. As the 
Pacific has a tidal rise of 8 feet at Brito, the fall at Lock No. 6 will 
be variable, 29 feet being the greatest fall and 21 feet the least. 
From this lock to the f-'acific foreshore a channel of nearly a mile 
and a quarter in length wdl be formed; the work will be confronted 
by no special difficulties, and calls for no special remark here. 
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In the paperwhicli was presented to the Chicago Congress of 1893 
by the chief engineer to the company— to which reference has already 
been marie — it was stated that "the only well-founded criticism to _ 
the Nicaragua route of an inter-oceanic canal is the lack of good har- 
bours." Strict literary accuracy might take exception to the state- 
ment, having regard to another statement in the same paper (quL ted 
in ante) that "the series of embankments in the San Franci co 
ridge . . . \s Ihezveakest feature in Ikeivhole route" AYiAvai^it 
well argue that, if, in the case of the harbours (or want of har- 
bours) where the weakness appears lo be regarded as but compar- 
atively great, criticism of the company's project is admitted to be 
"well founded," criticism of a feature whose weakness is the subject 
of superlative description may claim to have an even more substan- 
tial basis. 

Be this as it may, there can be no doubt that the want of terminal 
Jiarbours is the overwhelming difficulty which would have to be en- 
countered, if a serious effort were made to cotistriTct and work the 
waterway on the Nicaragua h'ne, as no\v proposed. 



Brito is not as bad as Greytowii, but Brito is bad enougb. There 
the board found, even in the calmest weather, "a nearly constant 
surf, with breakers from 4 to 10 feet and over in height." Storms 
are said to be rare, which is fortunate, as their effect upon a practicaUvj 
unsheltered coast, with a "fetch" of many thousands of railCi behini^ 
must be simply irresistible. 

The harbour question may, therefore, be readily epitomized. On 
the one hand, the terminus at Greytown would always be subject to 
the risk of obhteration by the Atlantic waves ; on the other, the ter- 
minus at Brito would ever be liable to destruction from the roll of th(^ 
Pacific breakers. 

The estimate of the cost of construction published by thecompany , 
is $65,000,000. A board of engineers reviewed these figures on be- 
half of the company, and increased them to $88,000,000. Including 
the sum required for payment of interest out of capital during con- 
struction, the gross estimate becomes $100,000,000. 

The Ludlow board expressed a halting hope that thesum of $i33,'J 
000,000 might be found sufficient for the actual construction. It is J 
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reported that the Walker commission has ventured upon an estimate 
of $124,000,000 for the same cost. 

Festina tertte is the classic form of the good old Saxon proverb. 
"The more haste, the less speed.'' There are tew enterprises to 
which the proverb does not apply, and none to which its application 
is of more cogent importance than that for the construction of the 
inter-oceanic canal. Advancing civilisation, bringing in its train 
the increasing requirements of a multiplying population, demands 
that the Central American isthmus should no longer be permitted to 
act as a barrier to the circulation of trade. The manner of the sever- 
ance and the route which should be followed are still matters of de- 
bate, constituting a question to which no authoritative answer has 
been given. 

The people of the United States form the principal factor upon 
which the settlement must depend, and it is to the United States, 
as a nation, that the world must look for the assurance that the set- 
tlement is the best possible, and that, when the pronouncement in 
favour of one route or the other is made, it shall be free from the 
influence of passion and from the taint of prejudice. 

There is but one method by which the people of the United States 
can discharge this national duty and attain the object which is adi- 
mittedly to be desired. That is the constitution and appointmetit of a 
competent tribunal, — a tribunal composed of men who enjoy the con- 
fidence and esteem of all that is best and most worthy in the civil- 
ised world, and whose judginent would command general acceptance. 
Before this tribunal let the advocates of both routes — Panama and 
Nicaragua — appear by counsel and present their respective schemes, 
supporting the project by such scientific testimony as they can pro- 
duce. Let, above all things, the evidence adduced on each side he 
tested by competent, and therefore searching, cross-examination.* 
Let the enquiry be of the most public kind; let al! the proceedings 
take place in the blaze of a light as fierce as that which is said to beat 
"upon the throne"; and let the decision be accepted as final by the 
world. 

There is a disposition on the part of certain persons to attempt to 
rush the NicaragTja Canal project through at the present moment. 
High groimdi is being taken by these persons, patriotism is in- 
voked, self-interest is called into play, and other efforts are being 
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made to excite feeling, whether of a worthy or of an unworthy char- 
acter. The question is too great to be settled in this manner. The 
American nation is but beginning to take its true place among the 
families of the earth : it is like the sun, rising in strength and rejoic- 
ing in the race which is set before it,and which it is just commencing 
to run. Paltriness of object and littleness of vision would stultify the 
nation at this time; petty selfishness would blight its growth. This 
canal question presents an opportunity to the people of the United 
States in which they can show that they appreciate their great place 
and their high position, and show it by assisting to settle the question 
in such a manner as will be for the benefit of humanity and for the ad- 
vantage of the world. That manner will involve selection of the best 
possible route and of the best possible proposal,* and under present 
circumstances no convincing decision can be given in which such se- 
lection can be embodied, except by a tribunal of the character above 
indicated, sitting under circumstances such as we have ventured to | 
recommend. America's true interest would be served by this, and all ' 
would agree to entrust the waterway constructed under America's ' 
auspices to America's trustee-like custody. 

• Preaent report? are that the BatimataB of individual members of the Walker bourd vi 
from »jo.ooo,ooo to (140,000,000. Mr. Hunter himf pif *ays: 
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THE EEPUBLIC OF PANAMA 

By ColoBol G. E. Church. 
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Anotuii^r turn of the historio kaleidoBOOpe, and this time the trail d'anioii 
between North and Soath America ia an independent state. What 
are tlie physical characteristics, the geographical advantages, the pro- 
spective means for existence poBaesBed by this newly fledged common- 
wealth? 

Its Bonth-eastern boundary, if the old departmental limits be main- 
tained, will follow the Serrania del Darien, which is the divortium 
aquarum between the basin of the river Atrato and its estnary and the 
valley of the Tuira, which drains into the Gulf of Panamfi. The line 
commences in the little bay of Aguacate or Octaviu, in front of point 
Mazo or Morroiuemado, and thence mns north-north-east, and then 
north along the sammitB which separate the rivers that flow to the 
Pacifio from those which run to the Atlantic. Reaching the headwaters 
of the Jurado, it turns west towards the heights of Aspavo. It then 
follows, generally in a north-east direction, the divide between the gulf 
of San Miguel and the river Atrato until it reaches the ocean entrance 
to the Gulf of Uraba, where it diverges north-west to the headwaters of 
the river Tarena, the course of which, until it empties into the Gulf of 
Uruba, serves as the most northern section of the boundary in question.* 

The frontier with Coata Rica will, according to the award of 
President Loubet in 1900, start from Cape Mona, on the Caribbean 
Hea, and enclose, on the north, the basin of the river Tarire (the lower 
course of which is sometimes called the Sisola), and then, by the water- 
shed between the Atlantic and Pacific (which is the narrow- ores ted 
Cordillera of Talamanca), aouth-easterly to 9° S. lat. ; thence, it will 
take a southerly direction and follow the divide between Chiriqui 
¥iejo and the tributaries of the Gulf of Dulce, and terminate at Point 
Biuica, on the Pacific ocean. 



« 



* See Perez, ' Geoerafia Fisioa ds loa Esladoa Dnidoe de Colnmbia.' 
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By Colonel G. E. CnnKCH. 



' TTie Georjraphkal Journal ' for December.) 



Anotqiij; turn of the historio kaleidoacape, and this time the trail d'umoii 
between North and South America ie an independent state. What 
are the physical charaoteriatice, the geographical advantages, the pro- 
spective means for existence poeBessed by this newly fledged common- 
wealth? 

Its south-eastern boundary, if the old departmental limits be main- 
tained, will follow the Serrania del Darien, which ie the divortium 
aquanivt between the basin of the river Atrato and ita estuary and the 
valley of the Tuira, which drains into the <!Tulf of Panama. The line 
commences in the little bay of Aguacate or Octavia, in front of point 
Mazo ov Morroquemado, ;ind thence runs north-north-east, and then 
north along the snmmita which separale tho rivers that flow to the 
Pacific from those which run to the Atlantic. Reaching the headwaters 
of the Jurado, it turns west towards the heights of Aapavc. It then 
follows, generally in a north-east direction, the divide between the gulf 
of San Miguel and the river Atrato until it reaches the ooean entrance 
to the Gulf of TJraba, where it diverges north-west to the headwaters of 
the river Tarena, the course of which, until it empties into the Gulf of 
Uruba, serves as the moat northern section of the boundary in question.* 

The frontier with Costa Rica will, according to the award of 
Presddent Loubet in J 900, start from Cape Mona, on the Caribbean 
sea, and enclose, on the north, the baain of the river Tarire (the lower 
course of which is sometimes called the Sixola), and then, by the water- 
shed between the Atlantic and Pacific (which is the narxow-oresteil 
Cordillera of Talamauca), south-easterly to 9° S. lat. ; thence, it will 
take a southerly direction and follow the divide between Chiriqui 
Viejo and the triljutaries of the Gulf of Dulce, and terminate at Point 
Burica, on the Pacific ocean. 

* See Peieis. ' Oeografia Fision de los Eatados UnidoB da Colambta.' 
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A great river, the Atrato, flowa ia a dciop gorge northward into tl 
Gulf of Uraba or Darien, and separates the " Occidental Cordillera" of : 
Colombia from the outlying parallel coast range, -washed by the waysB 
of the Pacific ocean, and known as the yierra de Baudo. THb ia 
generally low, its highest peak being only 6000 feet above the sea. Its 
average elevation ia from 2(;00 to 3300 feet, and its lowest depreasioDB 
from 1000 to 1600. It is a wild chaos of ridgee, highlands, and spnrB, 
terribly ravined by torrential rains, thickly forested, and rendered 
almost impassable by an infinite number of rivers, brooks, and tropic 
swamps and jungles — a pestiferous region uninviting as a home 

In the latitude of the Gulf of Uraba, the extension of the Sierra de 
Baudo pusheti into the isthmus of Panamd, ou the Paoific side, as far as 
the mouth of the river Bayamo or Chepo, where it completely disappears. 
En route, it breaks down to give place to the Bay of San Miguel and its 
tributary river system uf the Tuira, South-east of this bay is a. low 
mastif called the Altos de Aa])aTe, and north-west of it another culmi- 
nating height, broadly spurred and connterforted, which connects by 
transverse ridge with the low range which overlooks the Gulf 
Darieu. 

The Altos do Aspave throws ofE, to the north-east, the Serrania del 
Darien, which crosses from the Pacific coast to the mouth of the Gulf of 
Uraba. Theiioe it skirts the Cm-ibboan eoaat as far as Pucrtobelo, 
occasionally, for long distances, rising from the seashore in bold escarp- 
ments. Its principal summits ai'e from 500 to 2700 feet above the sea. 

At the Chagres river, that h<le noire of the Caual Company, the 
Sienania del Darien completely breaks down, and the summit height 
between the two oooans is but 300 feet above sea-level. With the excep- 
tion of the interoceanic water-divide in Nicaragua, which ia 153 feet, it 
is the lowest break in the Andean and Rocky mountain chain between 
the straits of Magellan and northern Alaska, 

The orographic system of the western half of the isthmus of 
Panama is bolder and better defined than that of the eastern portion. 
The region has a broad backbone ribbed by numerous counterforts, but 
occasionally broadening into complex belts of highlands and isolated 
cerroe. From the Costa Rica frontier, the range takes the name of 
Sierra de Chiriqui, then Veragua, and afterwards is known as the 
Sierra de Panama. In the first is the extinct voloano of Chiriqui, 
11,000 feet • elevation above the sea, but the entire sierra has an average 
altitude of 6500 feet. The Sierra de Veragua presents us with the 
dome of Santiago, which rises to 9276 feet, while the Tnta reaches 
6000 and the Santa Maria 46u0. The Sierra de Panama seems to be 
thrown broadcast into disorderly fragments without law or regularity, 
and its summits nowhere exceed an elevation of 1600 feet. 
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Nue»a Geografia de Culombia.' F. J. Vergara y Velasca. 
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2 THE EZPITBLIC OF PANAMA. 

A gie&t rivor, the Atrato, flows in a deep gorge northward into thft J 
Gulf of TJraba or Darien, and separates tho " Occidental Cordillera" of 
Colombia from the outlying parallel coast range, washed by the waves 
of the Pacific ocean, and known as the Sierra de Baudo. This is 
generally low, its highest peak being only 6000 feet above the sea. Its 
average elevation is from 3D0O to 3300 feet, and its lowest depressions 
from 1000 to 1600. It is a wild chaoa of ridges, highlands, and spurs, 
terribly ravined by torrential rains, thickly forested, and rendered 
almost impasaable by an infinite number of rivers, brooks, and tropical 
swamps and jungles — a pestiferous region uninviting as a home for 

In tho latitude of the Gulf of Uraba, the extension of tho Sierra 6 
Baudu pushes into the isthmus of Panama, on the Pacific side, as far M 
the mouth of the river Bayamo or Chepo, where it completely disappE 
En rtmte, it breaks down to give placa to the Bay of San Miguel and itA 
tributary rivor system of the Tuira. South-east of this bay is a low A 
massif called the Altos de Aspave, and north-west of it another culnu- 
uating height, broadly apurred and oounterforted, which connects by a 
transverse ridge with the low range which overlooks tho Gulf of 
Darieu. 

Tho Altos de Aspave throws off, to the north-east, the Serrauia d 
Darion, which crosses from tho Pacific coast to the mouth of the Gulf oj 
Urabii. Thence it skirts tho Gaiibboau coast as far as Puertobi 
occasionally, fur loug distances, rising from the seashore in bold e 
mouta. Its principal summits aie from 500 to 2700 feet above tho 

At the Chagres river, that hito noire of the Canal Company, tlwl 
Ijion'ania del Barien completely breaks down, and the summit height I 
between the two oceans is but 300 feet above sea-level. With the excep- I 
tion of the interoceanio water-divide in Nicaragna, which is 153 feet, it I 
is the lowest break in the Andean and Eooky mountain chain between I 
the straits of Magellan and northern Alaska. 

The orographic system of the western half of the isthmus of I 
Panama is bolder and better defined than that of the eastern portio 
The region has a broad backbone ribbed by numerous counterforts, but I 
oooasionally broadening into complex belts of highlands and isolated f 
cerroi. From the Costa Hica frontier, the range takes the name of I 
Sierra de Chiriqoi, then Veragua, and afterwards is known as the I 
Sierra de Panama. In the first is the extinct volcano of ChiriquI, 
1 1 ,000 feet • elevation above the sea, but the entire sierra has an average 1 
altitude of 6500 feet- The Sierra de Veragua presents us with the 
dome of Santiago, which rises to 9275 feet, while the Tnta reaches ' 
fiOOO and the Sajita Maria 46u0. The Sierra do Panama seems to bs 
thrown broadcast into disorderly fragments withont law or regnlaiify, 
and its summits nowhere exceed an elevation of 1600 feet. 

-ND«Ta Geugrafia de Colombia.' F. J. Vetsara v VeUtBcn- 
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West of Uontijo bay, on the Pacific aide, a bioad and 
mountain outwork forms the peninsula of Las Falmas, and 

that and the bay of Fanam£ lies the great peninsula of Aznero, which 
shows a capricious, diatinotive orographic system of highlands and 
tierras. Its bold headlands, which overlook the ocoan, rise to an 
altitude of 3000 feet. 

About 150 short rivers flow to the sea from the northern side of the 
isthmus, and over double that nnmber drain its Pacific slope. The 
largest and most important is the Tuira, which rises in the Pirri 
mountains just north of the Bay of San Miguel, and empties into this. 
The Tuira is navigable for river schooners as far up as the first Spanish 
settlement, Santa Maria del Real ; but, owing to the bars, they cannot 
asoend to Pinogava, which is the highest point reached by the tides. 
During the dry season, tbe river-bed above tidewater is a succession of 
rapids, beyond which the river dwindles info a small stream. The 
marks on the trees indicate a rise of 16 feet during the wet season, 
when the volume of water carried by the Tuira and its eleven main 
tributaries is immense. Its principal afQuent is the Chuounar^ne from 
the north. It is nearly as large as the Tuira itself. 

The Bayamo, or Chepo, rises in the same knot as the Chucnnaque, 
but flows north-west and then west and south until it discharges into 
the Gulf of Panami. Tt is about 150 miles long, and it is claimed that 
120 miles of its couise can lie navigated by rafts and email craft. It 
has a wide estuary, the entrance to which has a bar with but 2 feet of 
water at low tide. The remaining streams, on the Pacific side, are 
short and torrential and of little value, even for canoe -navigation, 
except in the immediate vicinity of their mouths. 

On the t'aribbean slope of Panama there are but two of its many 
rivers which merit attention, as ofTering some advantages as commercial 
ontlets for the districts they drain. These streams are the Chogres and 
the Teliri, known now as the Tarire in the decision of the bontidary-line 
dispute between Colombia and Costa Rica. The Chagres, a historic 
waterway ever since the discovery of the isthmus of Panamil by 
Colombo, flows into tbe Caribbean Sea a little to the west of Puertobelo, 
It has a bar on which there are 11 feet of water, just outside the Laja 
reef, through which there is a passage 70 feet wide with 14 feet of 
water. The Chagres ia navigable for boats to within 14 miles of the 
Pacific, and is tame or fierce according to the season. In the dry one,' 
it is a deep ditch with a few feet of muddy water at the bottom, but 
when the saturated clouds burst over its drainage area of 1000 square 
miles, and pour into it, at times, a uniform depth of 7 inches of water 
in a day, the river rises over 40 feet in twelve hours, and carries with 
it, in ils torrential race to the sea, a vast mass of tropical, arboreal 
ruhbish, clay, mud, and detritus which it receives from its swollen tribu- 
taries. It will I)e extremely interesting for the engineering and financial 
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world to watob the comiog contest between the Chagres river and the 
United States Treasury. In comparison to the Chagres, the San Juan 
river of fficuragna ia a plaything. 

The Tarire, the mouth of which is in lat. 9' 34' 14" N.,mn8 along the 
soutliei'u base of the great eastern counterfort of the Talamanea-Ohiriquf 
range, through a spacious, undulating wooded valley of 100 to 150 
square miles area, having low grounds which are sometimes dry and 
at others Bwampy. Its Uren branch rises on the north-east slope of the 
Pico Blanoo, the view from the summit of which is said to be " incom- 
parably more eitensive " than that from the crest of the Costa Rica 
volcano of Irazii. The Tarire is navigable for light-draft steamers for 
15 miles up, but, from the Uron to G-ule, there are twenty-six rapida 
ivad uumeroiis saaga. Boats carrying half a ton of goods ascend to 
Sapurlo. li miles up the Ureo, Between the Tarire and the small 
river Tilorio fnrther south is the crooked, narrow, and deep estuary 
called the Lagiina de Sans&n, an ancient affluent of the Tilorio, full 
of sharks, alligators, and fiuh. It receives a little stream called the 
Dalni, which drains an impassable swamp. South-east of and near the 
Tilorio is the Boca del Drago, one uf the entrances to Almirante bay." 

Panama has many bays and ports on both oceans, but the greater 
part of them seem to be the undisturbed home of silence and primeval 
solitude. There is no accessible country behind them which offers 
an easy field for development. He is a bold pioneer who dares to 
throw down the gauntlet to nature in Panama. There she displays 
her forces with magnificent ahanihn ; the very ocean-margin is a wall 
of vegetation ; nearly every swamp, hill slope, mountain-aide, and 
gorge is densely packed with growth of tree, shrub, vine parasite, 
and graesea, forming a tangled jungle, sweating with the effort to 
maintain eiistenoe iinder the vertical rays of a tropical sun. The 
view is beautiful from the deok of a vessel, and no wonder that Luiz 
Colombo selected a part of •' Oastilla del Oro " as his fairyland, where 
his imagination might revel to the fall, but which, unhappily, could 
yield him no other satisfaction. Four centuries have passed since 
he received his grant of ducal Veragua, and although it is within 
easy touch by sea with North America, it remains as the great 
Colombo discovered it, and as it was when for centuries it was the 
buffer region between Aztec and Ingarial civilization, ao called. With 
the exception of bananas, no crop could be planted which would pay for 
clearing the lands of such a region, and keeping them cleared; and 
even bananas would not flourish snfiiciently well if cultivated at an 
altitude exceeding 1500 feet above the sea. However numerous the 
ports and bays of Panama on the Atlantic side, it is probable that many 
more oanturiea must pass before they become of any marked importance 
as commercial cenjtreB. 

• See -'CoflL RicB," by G. E. ChlircL, Geographical Journal, 1897. 
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Starting from the Coeta B!ca boonduy.the first great well- 
aheet of wat«r is Almtrante bay, which in reality ia iht uortb-westi 
prolongation of the lagnna of Cbiriqai. Together they form a vast 
aheet of wafer. The former ia 13 mileG long from east to west, and 
variea in breadth from 2 to 13 miles. Its many harbours offer 
anchorage to oceac-going ahips of the largest class, which may often 
moor alongside the shore. A low ridge of bills borders its sonthera 
side, la some places rising boldly to several handred feet elevation, and 
2 miles inland, reaching an altitnde of 1700 to 2000 feet The bay 
contains many large and small islaade. Its main entrances from the 
aea are the Boca del Drago and the Boca del Toro, the former very 
tortuous, but having a depth of 9 fathoms of water; the latter ofiers 
fi fathoms, but the channel is only a quarter of a mile wide, and 
bordered by coral reefs. The latter entrance gives its name to « 
small Colombian settlement supported principally by banana cultivar- 
tion, the product Ijeing shipped to the United States. 

The laguna of Chiriqui is 32 miles long and 12 wide, narrowing to 
5 miles at its south-eastern extremity, and 10 at its north-western, 
Veteels of any draft may enter it from the ocean by the Boca del Tigre 
by an B-fathom channel, and find ample security in 15 to 20 fathoms of 
water. The eastern and eoutbdm shores are low and swampy for a 
long distance inland, but at t^e point a spur of the Veragua range 
penetrates to within 2 miles ofithe soiith-eastern side of the laguna, 
where it has an elevation of 2672ifeet. The dense forest growth, which 
occupies the mountain-and-hill slope which surrounds nearly the whole 
of the Chiriqui laguna, eattends upwards nearly to the water-divide 
between the northern and southern oceans, and, secure in its solitude, 
nature revels there in all the faa>taBtic display of an exuberant vegeta- 
tion. But, crossing the serraiiia, there is a marked change : the forests 
give way to grass lands along tbe mountain flanks towards the Paci£c 
cout, and cultivated fields, pastures, and habitations of man indicate 
that here nature is in a less ifiotous mood. The distanoe from the 
Atlantic to the Pacific, across jllhe district described, is 50 miles. The 
mountain slopes, owing to the ceaseless erosion of the rain-laden trade 
winds, are sharper on the Caribbean eide than ou tbe FaciGo incline, 
which is atiio much dryer than the former. This is true of the whole 
isthmus — at least, that part west of the Gulf of San Miguel. 

From the laguna de Chiriqui eastward to the river Chagres, tha 
forbidding coast-line (of oorai reef, sandy beaoh, mangrove swamp, and 
a few precipitous bluSs) has no sheltered anchorage. A heavy surf 
breaks continually along nearly the entire shore. To the westward of 
the Chagres river 26 miles, and to the eastward of it as far as Puerto- 
belo, the shore is low and flat, and deadly exhalations from the swamps 
veil the interior of the country from view. 

The so-called Bay of Colon, named in honour of Colombo, who 
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diBCOTered it in 1503. Hbs just to the east of the mouth of the Chagres 
river. It is poorly sheltered, and, being open to the north, is exposed 
to "northers," which frequently blow with such violence that the 
shipping IB forced to run out to eea or seek shelter at Puertobelo, 
This place, historic in the colonial period of South America, and then 
the aeat of the galeon trade between Spain and the West Coast, is a, 
pestilential port without ventilation, owing to the high hilla which 
encloee it on the north and eouth and prevent the winds from sweeping 
away the malignant miasma which constantly rises from the swamps 
on the east. A coral reef skirts the southern shore, and the city and 
the ruins of the castle of San Jeronimo are situated on the beach in the 
south-east comer. The width of the entrance to the port is 1^ miles, but 
it soon narrows to half a mile. The depth of water gradually decreases 
to 7 falhoms, Puettobeb, as a harbour, is the best between Almirante 
bay and that of San Bias. In fact, there is no other worth mentioning. 

Of San Bias, Commander Setfridge, who surveyed it, says,/' It extends 
in a north-east and aonth-west direction some 20 miles, and is about 10 
miles in extreme breadth. It is formed by the cape of San Bias and 
the outlying islands of the Mulatas archipelago, and is a most magnifi- 
cent bay, with deep passages, and perfectly protected from the north 
winds in the dry season. In the north-west corner is an inner harbour 
formed by a circle of islands, with a passage leading into it. This 
harbour is magnificent for all purposes required as the great terminus 
of an interoceanic canal." General E. W. Serrell says of the Bay of 
Mandinga, which is at the south-west side of the Gnlf of San Bias, 
" The water is 80 feet deep within 100 feet of the shore, and nowhere 
less than 60 feet deep all the way into the Atlantic ocean." The width 
of the isthmus at San Bias, from ocean to ocean, is 37 miles. This is 
the shortest interoceanic distance on the Western Continent. 

From San Bias bay, for a distance of about 80 miles, is the remark- 
able belt of cays, islands, and reefs known as the Mulatas archipelago. 
The oays are sandy and mostly in clusters, but little out of water, and 
thickly wooded. Between them are found many navigable channels. 
East of the Mulatas, and as far as Port EscocSs, many cays also make 
the coast navigation dangerous and extremely difficult; but farther 
towards the Gulf of Uraba, these obstructions cease to exist. 

Between Point Sasardi and Point Escoces is a broad line of cays, 
sheltering what is known as Caledonia biy, in which are two harbours, 
the western called Sasardi, and the eastern one known as Caledonia. 
The former is about three-quarters of a mile in extent, with 4 to 6 
fathoms of water ; and the latter, the entrance to which is obstructed by 
dangerous shoals, has from 8 to ',1 fathoms at the anchorage. The bold 
Atlantic frontage of the Serrania del Darien, from the Gulf of Urab& to 
Puertobelo, is thickly forested, and receives the full force of the north- 
east trade winds, with a resultant heavy rainfall. 
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Turning to the Pacific coaat, we find the Gulf of San Mignel, or 
" Darien of the Bouth," on the eastern side of the great shallow Bay nf 
Panama. At its head is the Bay of San Miguel, whioh was a great resort 
for the buooaneers, who reached it from Caledonia bay in ten daye by 
one of the routes which served for communication between the two 
oceans by the Indian tribes before the discovery of America. The bay 
IB over 6 milee wide at its mouth. It has plenty of water on its eastern 
side, but is shallow on its western one. As at Panama, it has a tidal 
range of 20 feet or more, while Caledonia ba}', on the Caribbean aide, 
like Colon, is almost tideless. Darien harbour, at tho head of the gulf or 
estuary of San Miguel, extends in a south-east direction up to the village 
of Chupigana, where it receives the Tuira and Savana rivers. Its deep 
water affords anchorage to the largest ships. Mangrove swamps, backed 
by thickly wooded hills, are almost continuous along its shores. 

The island-filled Bay of Panama, at the head of which is the famous 
city of the same name, is well known. It commences at Cape Gara- 
ohina at the southern entrance of the Gulf of San Miguel, makes a 
majestic sweep concave to the south, and terminates at Cape Malo, 
which is the south-east oape of the great peninsula of Aznero. Tho 
direct distance between the two capes is about 100 miles. The 
northern part of the bay is shallow, and large ships have their anchor- 
age near the famous island of Taboga, 9 miles south of tho city of 
Panama, On this island Pizarro, Ahnagro, and Luque made their 
fiimouB contract to discover and conquer the empire of the Ingas. The 
latter was cheated out of his share of the plunder, and Almagro was 
garroted in prison at Cuzoo by the brother of Pizarro. Sailing-craft 
find it extremely difficult to get in or out of the Bay of Panama, but 
especially out. It is one of the most tedious and difficult bits of navi- 
gation in the world. Pizarro was the first to try it, in November, 1825, 
but, after seventy days, was forced to abandon the effort to leave the 
bay ; and it is still the similar experience of nearly every craft un- 
aided by steam. It is a region of calms, doldrums, vexatious currenta, 
squalls, rains, and tormenting heat. 

The city of Panama is situated on high ground at the foot of Ancon 
hill, but west of old Panama, which was destroyed by the buccaneers 
under Morgan in 1673. To the mouth of the river Bayamo, about '25 
miles, and for another equal distance to the south-east, the coast is 
flooded, and at low water mud flats are exposed for a distance of .'( 
miles from the shore ; but further on, as far as the Gulf of San Miguel, 
the margin is higher, with occasional small hills. From Panama south- 
west to the Bay of Parita, on the western aide of the Bay of Panama, 
the coast-line is considerably broken, and alternates between high and 
hilly ground and low flooded areas, the whole shore-line being generally 
of mud. The entire shore of the Bay of Parita is flooded land, and has 
a forbidding mud flat eiteniMng from 2 to 3 miles out. From this bay 
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to Cape Malo, about 40 miles, the coast is well out of water and backed 
by the highlands of the peninsula of Azuero. 

The Bonthem front of this peninsula varies much in character; 
west of Cape JIalo fur about 25 miles, the lowlands soon give place to 
the escarpments of the cerroR, which rise to a considerable altitude 
further inland, and the remainder of the frontage overlooks the 
ocean, the mountains, furrowed with gorges, puahing boldly down to 
the coast. The west side of the peninsula, which partly shelters the 
Gulf fif Montijo, is high ground at times, and at others low with 
oocasional beaches. It has many little bays, with a south-western 
exposure, which receive the torrents that descend from the mountains. 

The Gulf of Montijo, penetrating north about 20 miles, has an 
opening of some 14 miles. The short river San Pedro flows in at its 
head, and is navigable for small craft about 17 miles up to the port of 
Montijo, where there is a little trafBc. The gulf has several large and 
small islands, the principal one, Sabaco, lying off its mouth and com- 
pletely sheltering it from the south winds. 

West and north-west from the Gulf of Montijo, as far as the Bay of 
David, the coast for the first 20 miles is sharply defined ; thence, as far 
as Espartal island, many hill spurs push down to the sea; the shore 
then becomes low and cut by numerous small streams. The whole coast, 
from Montijo's gulf to David bay. has many little bays, most of which 
are available for vessels of very light draft. The bay last named is 
filled with cays, reefs, and hilly islands. At its head it receives the 
river David, which, with its tributaries, drain a vast amphitheatre of 
mountains which abut upon a broad plain surrounding the little port of 
David near the river delta. The river has its sources in the gerrania of 
Ghiriquf, and several of its branches drain the smith-eastern slopes of 
the groat volcanoes of Chiriqui and Horqtieta, the latter (1600 feet 
elevation. West of the delta of the David, the coast-line bends in a 
great curve to the south until it reaches Point Burica at the termiua- 
tion of a peninsula formed by a rugged spur of the Chiriqui mountains. 

The Pacific coast-line of the isthmus of Panama is about one-third 
greater in extent than that of the Caribbean side. There are many 
islands along both coasts, but those on the Pacific are more numerous 
and larger than those on the Atlantic, 

A thick, dark, primitive forest covers at least three-fourths of the 
state, and the vegetation in countless forms fights strenuously and 
ceaselessly with man for possession of the soil. It ia nature's favourite 
tropical hot-house. 

The extreme length of Panamd, from Colombia to C'osfa Rioa, is 
about 480 miles, and it varies in width from 37 to HO. Its area is 
between 33,000 and 34,000 square miles, being more than one-half as 
large again as its last-named neighbour. About five-eighthaof it consist 
of wild, unoccupied lands, and the remainder is but very rudely utilized 
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by its inhabitants. The populatiou waa officially estimated, in I8J)8, at 
340,000, representing suoh a heterogeneous amalgaraatioii of Spanish, 
negro, and Indian blood, stirred together by the buccaneers of colonial 
times, that tehitf. may, in Panama, be strictly classified as a colour. Until 
I saw a Panamii "army" of 150 men at drill, I had no idea that the 
human form could take Buoh shapes and colours — Proteae would have 
envied them. And yet these men, like all the Colombians, are first- 
clase fighters, and, well offioered.are a foe not to bedespiaed by the best 
troops ever likely to come Into oollision with them. 

Pauamil has but slender and insufficient resoarces to warrant its 
secession from Colombia. It is doubtful if the step would ever have 
been taken without external influeuoe — the Panamii Canal company 
will probably save §4u,000,000 by the change. 

That Panama can have an autonomous existence is doubtful. It is 
now simply a belt of country occupying a privileged geographical 
position, and must, for many years to come, rank with Honduras, unless 
the expenses of its administration be admitted as a first charge upon 
the net revenues of the projected canal, should there be any.* 



I 



■ For an Mtimate of tboHe rerenues, and for details as to the projected Panamfi 
Oanal, see " Inlerooeanic Oommunication on tbs Western Continent," by G. E, Cliunrh, 
the Ofogrnphical Jmimal. March, 1902. 
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THE EEPUBLIC OF PANAMi* 

By Colonel G. E. Chukch. 



'The Georjraphieal Jownal' for Dewmher.') 



AsOTHliiR turn of the hiatorio kaleidoscope, aud this time the trait d'anioii 
lietween North and South America is an independent state. What 
are tiie physical charactorietics, the geographical advantages, tho pro- 
Bpective means for existence possessed by this newly fledged common- 
wealth? 

Its south-eastern boundary, if the old departmental limits bo main- 
tained, will follow the Serrania del Darien, which is the divortwm 
aqaamm between the basin of the river Atrato and its estuary and the 
valley of the Tiiira, which drains into the Gulf of Panama, The line 
commences in the little bay of Aguacate or Octavia, in front of point 
Mazo or Morroquemado, and thence runs north-north-east, and then 
north along the snmmits which separate tho rivers that flow to the 
Paoilio from those which run to the Atlantic. Beaching tho headwaters 
of the Juradii, it turns west towards the heights of Aspave. It then 
follows, generally in a north-eabt direction, the divide between the gulf 
of San Miguel and the river Atrato until it reaches the oooan entrance 
to the Gulf of Uraba, where it diverges north-west to the headwaters of 
tho river Tarena, the course of which, until it empties into the Gulf of 
"Druba, servos as the moat northern section of the boundary in question.* 

The frontier with Costa Rica will, according to the award of 
President Loubet in 1900, start from Cape Mona, on the Caribbean 
sea, and enclose, on the north, the basin of the river Tarire (the lower 
course of which is sometimes called the Sixola), and then, by the water- 
shed between the Atlantic and Pacific (which is the narrow-orested 
Cordillera of Talamanca), south-easterly to 9° S, lat. ; thence, it will 
take a southerly direction and follow the divide between Chiriqnl 
Viejo and the tributaries of the Gulf of Dulce, and terminate at Point 
Burica, on the Pacific ocean. 

* See Perez, ' GeoKrafia FUica de Ids Katadoa Unidos do Golambla.' 
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2 THE RBPITBLIC OF PANAMA. 

A gieat river, the Atrato, flowa in a deep gorge northward into the 
Gulf of Uraba or Darien, and aeparateH the "Occidental Cordillera" of 
Colombia from the outlying parallel ooast range, washed by the waves 
of the Pacific ocean, and known aa the Sierra de Baudo. This is 
generally low, its highest peak being only 6000 foet above the sea. Its 
average elevation is from 2l)00 to 3300 feet, and its lowest depreaaionB 
from 1000 to 1000. It is a wild chaos of ridges, highlands, and spurs, 
terribly ravined by torrential rains, thickly forested, and rendered 
almost impassable by an infinite Dumber of rivers, brooks, and tropioal 
Mwampa and jungles — a pestiferous region aninviting as a home for 

In the latitude of the Gulf of Uraba, the extension of the Sierra de 
Baudo pushes into the isthmus of Panama, on the Pacific side, as far as 
the mouth of the river Bayanio or Chepo, where it completely disappears. 
En route, it breaks down to give place to the Bay of San Miguel and its 
tributary river system of the Tuira. South-east of this bay is a low 
maseif called the Altos de Asiiave, and north-west of it another culmi- 
nating height, broadly Bjjurred and counterforted, which oonnects by a 
transverse ridge with the low range which overlooks the Gulf of 
Daiieu. 

The Altos de Aspave throws off, to the north-east, the Serrania del 
Darien, which crosses from the Pacific coast to the mouth of the Gulf of 
TJraba. Thenco it skirts the Caribbean coast as far as Puertobelo, 
oceusionally, for lung distances, rising from the seashore in bold escarp- 
inonls. Its principal summits ai'e from 500 to 2700 feet above the sea. 

At the Chagres river, that U'te noire of the Canal Comjiany, the 
Sien'auia del Darien completely breaks down, and the summit height 
between the two oceans is but 300 feet above sea-level. With the excep- 
tion of the interoceanio water-divide in Nicaragua, which is 153 feet, it 
is the lowest break in the Andean and Eocky mountain chain between 
the straits of Magellan and northern Alaska. 

The orographto system of the western half of the isthmus of 
Panama is bolder and better defined than that of the eastern portion. 
The region has a broad backbone ribbed by numerous counterforts, biit 
occasionally broadening into complex belts of highlands and isolated 
€erro». From the Costa Kica frontier, the range takes the name of 
Sierra de Chiriqui, then Veragna, and afterwards is known aa the 
Sierra de Panama. In the first is the extinct volcano of Chiriqnf, 
11,000 feet • elevation above the sea, but the entire sierra has an average 
altitude of 6500 feet. The Sierra de Veragua presents us with the 
dome of Santiago, which rises to 9275 feet, while the Tnta reaches 
5O0O and the Santa Maria 4600. The Sierra de Panama seems to be , 
thrown broadcast into disorderly fragments without law or regularity, 
and its summitjj nowhere exceed an elevation of 1600 feet. 

* -NueTs GBografift de Colombia,' F. J. VerKara y VelaBou- 
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THE KEY TO THE PACIFIC 



HA\ E been so strongly impressed by two articles 

in tlie late magazines, one on "The Commercial 

• IVize of the Orient," by Hon. O. P. Austin, 

Chief of the Bureau of Statistics, in the National 

Geographical Magazine for September, 1905, and 

; on the "Panama Canal," by Mr. William Barclay 

Parsons, the distinguished engineer, and member of the 

fclsthmian Canal Commission, published in the Novem- 

■ ber Century, that it has seemed to me that an article, 

•demonstrating the position of San Francisco in reference 

) the commerce of the far East and the part she will 

Ftake therein, would be interesting. 

I have therefore quoted Ixith Mr. Austin and Mr. 

|jParsons and have illustrated the engineer's statement in 

ffegard to the location of San Francisco on the great 

^way between Panama and Yokohama by a chart 

Irawn by Mr. John T. McMillan, nautical expert of the 

\J. S. Hydrographic Office, and commend the article te 

: attention of thoughtful business men. It will be 

n tliat the measurements of Mr. McMillan, which 

; official, will differ shghtly from the figures of Mr. 

iParsons. 

ZOETH S. ELDREDGE. 



IJanuarv, 1906. 
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In a recent address to the National Geograijliical 

Society, Mr. O. P. Austin shows how for more than 

4,000 years the nations of the West have struggled for 

the control of the commerce of the East. This rich 

commercial prize has grown by advancement of civiliza- 

I tion, expansion of the wants of man, and the better and 

[ cheaper methods of transportation until it now reaches 

um of nearly three thousand millions annually. But 

great as has been the commercial development of the 

' East, it is, when the population is considered, insignificant 

[ compared with that of Western nations. Mr. Austin 

I shows that the Orient, having more than one-half of the 

rWOTld's population, and more than one-third of its land 

■:area, has but one-«ighth of the world's commerce. 

The reason for this disparity of growth may be 

, found in the development by western nations of the 

steamship, the railroad, and the telegraph, while the East 

k has been handicapped by lack of means of transportation 

Jiand communication. 

The most rapid development may be found in Japan. 
Jwhich, in 1874, had no railways and a foreign trade 
[amounting, according to Mr. Austin, to $42,651,000; but 
1904, thirty years later, had 4,500 miles of railway 




steamers will be stopping daily. These steamers will 
make San Francisco a great competitive point for through 
freight shipments." 

Thus the great engineer. Passengers going from 
San Francisco to Yokohama before the acquisition of 
Hawaii, found that instead of saihng for Yokohama by 
the rhumb-line — that is, always on one course — the ships 
took a course to the northwest and sailed up to forty-eight 
degrees, making what is known as the great circle, there- 
by cutting 246 miles from the distance between the two 
ports. 

The U. S. Hydrographic Office publishes a gnomonic 
chart of the Pacific Ocean, a curious and interesting affair 
whereon the land areas are strangely distorted. This 
gnomonic chart is based upon a system of projection, 
the plane of which is tangent to the earth's surface at a 
point on the equator in longitude 155° west of Green- 
wich, and the eye of the spectator is supposed to be situ- 
ated at the center of the earth, whence, being at once in 
the plane of every great circle, it will see these circle; 
projected as straight lines. A straight line drawn be- 
tween any two points or places on the chart represents 
arc of the great circle passing through them, and is, thei 
fore, the shortest possible track between them, showinj 
also all the geographical localities through which the most 
direct route passes. The great circles shown on the 
compaiiying map, 



in^'^ 



which is the ordinary Mercalor projec^JM 



pon, are constructed from data taken from the gnomonic 
tpr great circle chart. 

Mr. Parsons says in conclusion, that the "canal will 
Jbring the grainfields of the northwestern Pacific States 
■■Cooo miles nearer Liverpool, and it will bring the iron 
Band coal of the Gulf States shipped from New Orleans 
■Suid Pensacola 9,500 miles nearer San Francisco; giving 
) the former a new great market not now open and to 
le latter a cheap supply of the raw materials of mami- 
Dfacturing." 

In writing of the advantages that will accrue to San 
Francisco in the way of manufactures, Mr. Parsons did 
t enter into the matter of oil production in California, 
^lifornia is the largest oil-producing state in the Union, 
Bid the product is far in excess of consumption. But 
; use of oil as fuel is in its infancy. The statistics of 
: Agricultural Department give the use of petroleum 
i but 3% of the total amount of fuel used. Its use for 
itiis purpose is being rapidly extended, and its excellence 
and cheapness make it most desirable for all manufactur- 
ing plants, locomotives, steamships, etc. The Orient is 
a large importer of cotton and cotton goods, mineral oils, 
manufactures of iron and steel, flour, and meats. The 
_ import of cotton goods alone amounts to two hundred and 
Ifty millions per year. There is no reason why San 
Francisco, with its location and its cheap fuel should not 
2 a great manufacturing center. 



That the situation of San Francisco is beginninj 
be appreciated is shown by the present activity in : 
road building, both in trans -continental and local trc 
lines. In addition to its other commercial advantage 
may be said that San Francisco occupies a unique p 
in the temperate zone, being subject to none of the di 
backs of less favored points. It has neither extreme '. 
nor extreme cold ; it is not subject to great storms, am 
ship properly manned and found has ever been lost ( 
lee shore. 
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Colombia, following the example of the Argentine Republic, Brazil and 
Uruguay, is taking her place with those Latin- American countries which, by 
the prevalence of internal peace and security, and the improvement of their 
financial and economical position, have regained the credit and esteem lacking 
for a considerable period. 

Quite recently Colombia was represented, in telegrams published in 
Washington, as being still in a state of revolution. This news, dissemi-* 
nated in the European Press on two different occasions and at short 
intervals, was proved false. 

In a letter which General Reyes, the President of Colombia, addressed 
to me on November 13th, 1905, he dealt at length with these false and 
injurious rumours ; and, although not intended primarily for publication, I 
will quote his own words, the underlying sincerity of which is beyond 
question : — 

•*I see with great regret, although it does not astonish me, that any 
false news, such as, for instance, the cable announcing the rising of the 
people and my. having been declared Dictator, is too readily credited, and 
has a disastrous effect on our credit, even when it is proved to be false and 
authoritatively denied. Once for all, I will state the reasons which 
have caused me to send you repeated cables asserting that peace in our 
country is firm and durable, and that I will answer for its preservation 
and maintenance. My reasons are the following : — I 

•' Having for 15 months adhered honourably and inflexibly to my } 

program of not being the leader of any one particular political party, but the I 

head of the Government of the whole country, the result has been that ' 

political parties and groups have disappeared as if by enchantment, leaving i 

in their place only dissociated cliques, that daily become more discredited i 

and isolated, whether calling themselves * Blues ' or ' Reds.' In consequence 
of this, it has been possible to reduce the Army to 4,000 men, who are 
all employed as sappers in improving the roads, streets, and public buildings 
of our towns. 

** Peace, therefore, rests on the unanimous wish of the whole nation, 
supported in turn by a Government resolutely determined on the preserva- 
tion of order and the punishment of those who attempt to disturb it. It 
is but fair to recognise that, since I undertook the Government, there has ' 

not been any attempt at a revolutionary movement; on the other hand, 
there has not been a single act of the Government which is not strictly 
in accordance with the Laws and Constitution of the country. For the 
settlement of all the questions that have arisen the established Laws have 
proved amply sufficient. Under the Laws of the country I have hitherto 
governed, and shall continue to govern, without giving anyone just grounds 
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' laying to my Jiaige ii sia^tv JDrgal act. or U> ilenouHci! me Ul ■ 
|Dictiitui'. All LliLs gives u tieiiiendoiis moral tared t« the tiovernnient, 
ccially when one renienibeis the great inSuenie thr.t Ims always been 
Tuisud by the legal element in our touutry. 

" Tha results which have ai^urned, based on the mnlidoiic-e which ii 
Lci'sUy felt throughout the country in the permnnence of peace, are 
.lly surprising. I will cite one or two instancee in proof. I go out 
into public, walking or driving, aad into the country, without any estort, 
I itny private gentleman might do, and mett witll nothing uive 
LreBpect and con si deration ; I drive out daily with my daughters; I stayed 
■ tit Fusagasuga for a change for more than a month, but always with tha 
le result — consideration and respect, joined to perfect orderliness. 
"Here is another instance of the new spirit uf reapeit for order showing 
I itself. As n result of the working of a native spirit raonopolv, established for 
Kthe first time in the Department of Tolinia the people of Campoilegre made 
i public dem.onEt ration of protest 

The bo^ernoi Rafael Puio who was at \eiu greatly alaimed at 

f 'this applied to me foi i battalion to proceed to the s ene 1 immediately 

I proceed thither with his seiretary and to call upon 

Fithe three principal ringleaders to tppeai before the Intendant to answer 

r their participation in the disoider adding that if ther disiegaided his 

thont} T would attend to the matter personally I whs not troubled 

tAny fnither m the tffair Three of the principal mahontents escorted bv 

y two police ogents presented themselves before the Intendant it Cirzon 

h a satisfaitor} defence and were then allowed to return home 

I would not (Kim that the evil habit of pronunuamientos or con 

spiraiies his disnppeared lompletclv— bad habits are not got rid of m a 

day — but whtt I do assert is that the !Nition <Lt largo has learnt its leuon 

by painfnl experience and resents a,nj attempt to breed further trouble 

The great majontv of the people demand lavis whiih bhall pints sufBiient 

tj prevent it possible further publii diaturbanies or to punish the offenders 

Fverjone m the country is now Lonvinied thnt tolomhii oviea it to 

t in progress she has fallen behind surh countries as 

Brazil the Aigentme iind Chile Our tountrj requires nut only peace, 

tepose iiid believes that with twentv \earE of pea e its niogreu 

wealth Will astonish the world \nd I assert that pe* e la the wish 

land the will of tie ^aliOll— that the best polity of the fovemment the 

['best Aimv, is public opinion And it la f » this that I do nut hesitate 

r to afliim thit peace if dehnitelv assured in Colombia 

rhe iettei of President Reyes then gives details of the now revenues 
I ap to date ind an estin Ate for the ensuing year as follovis — ■ 

D\TA RELAT1\(, TO CdLOMBIA^i RF'iFNLJ' eitratted fiom letter 
|.ot President Hevee iddressed to Cenei il Holgiiin Finantinl Delegate of 
Cnloinbn m Pan' — * 



Revenue from thic xhw dutikh. 

DUTY ox LIQUORS : 

Proceeds up to Ottober 31st, 1905 $68,191,:: 

Proceeds from November lal, 1905. to Novem- 
ber, 1906 

DUTY ON HIDES : 

I'mceeds from Jnlv lat, 1905, to October aist, 

1905 39.295,5 

Proceeds from November 1st, 1905, to Decem- 
ber 31st, 1906 

DUTY ON TOBACCO: 

Proeeeda from March 15th to October 31st, 

1905 7.582,; 

Will produc'e November 1st, 1905, to De<'eriL- 

ber 3l8t, 1906 

DUTY ON CIGARETTES : 

Hus produced from Mnrch 15th to October 

31st, 1905 i.m:^.: 

Wili produce from November Ist, 1905, to lie- 

cember 31st, 1906 

DUTY ON MATCHES: 

Has pi'oduced from Marih 15th to October 

3Ist, 1905 2,01S.i 

Will produce fi-om November 1st to 0.-t.iber 

3lBt, 1906 

CATTLK-SLAUdHTER TAX: 

Hiis produced from March to July, 1905 ... 10,312,2 
Will produce iu BoyacH iJoiie to December 

3lEt, 1906 



Total (paper 



iney) 



$122,096,009 5431,675,000 



£<juivalent in gold at the legal excha 
per cent., or one cent gold for on 

To these umoutits must be added ; 

The revenue from the Sabana Rail^ 

which is estimated at $15,000 m 

Marine salt pits for the same period. 



) December 3Ist, 1905. 



$20,000 monthly ... 
3. Ht $50,000 monthly ,,, 
id, at S50,000 monthly ... 



:rolled by the Cential Bank. 

The further revenue cHil be eslLmatei 
,s follows:^ 

(diatoms 

Laud salt pits 

Post and Telegraph 

Stamps and Stamped Paper 

Fxpart of Gold, Mine Duties, Lighth 



I December 3lBt. 



6 

The President continues: "With the impetus the country is receiving 
from its railway development, it is probable that this estimate of $13,185,730 
will be exceeded, that the return will amount to $15,000,000 gold in 
1906, and after that to more than $20,000,000 gold per annum, equivalent 
to a yearly sum per head of $5, taking the population of the country at 
4,000,000. 

"The Central Bank is now definitely established, and, with the resources 
in gold upon which it can count, should continue developing on sound and 
safe lines, without the assistance of foreign capital. This bank still holds 
its own funds in gold, and those arising from the Government revenues, 
amounting at present to about $1,000,000 gold. If the question of the Canal 
shares is satisfactorily settled, this amount should be increased to $2,000,000 
gold. 

"Since January last I have been preparing for the conversion of the 
paper money into gold, (lold will be coined at the Mints of Bogotd and 
Medellin. Silver money will also be coined for the country's use, in due 
legal proportion. Nickel will also be impoi*ted for subsidiary coinage in 
the country, of which a proportionate amount will be coined. I estimate 
that 8 million dollars gold will suffice for the conversion, as I consider 
that a great amount of paper money has been lost and deteriorated." 

The foregoing letter of President Reyes is, I consider, the best denial 
that can be given of the injurious reports of disturbances in a country 
whose most strenuous efforts are now being intelligently directed to gaining 
an honourable position among the nations of the world. 

Based entirely on official documents in my possession, the following 
short review of the financial position of Colombia, its resources, and the 
manner in which these resources are being utilised, should be of general 
interest to English investors, who have material interests in Colombia : — 

New Monetary Law. — This Law, enacted by the Colombian Congress, 
came into operation on January 1st, 1906. It provides for the conversion 
of the existing paper currency into gold. In accordance with the provisions 
of this Law, President Reyes has signed a Decree authorising the appro- 
priation of 25 per cent, of the new revenues for this purpose. The Decree 
states that it has been judged advisable that measures should be adopted 
for the deposit in foreign banks of sufficient funds in gold to cover the 
establishment of a metal currency before January 1st, 1906. 

The best and the simplest way of effecting this deposit is to allocate 
for the purpose the revenue derived from some particular duty payable 
in gold, or some other source of revenue of the same nature, which can be dis- 
posed of without in any way affecting unfavourably the civil service of the 
country itself. The duty on hides exported from the country is the one which 
best fulfils these conditions; the revenueadmittingof easy collection, and being 




of a regular nature^ is probably the one best calculated for the purpose of 
covering the direct and immediate conversion of the paper currency and 
providing a guarantee for any operations requiring credit. 

Consequently, a duty on hides has been imposed in Colombia, dating 
from July 1st, 1906. The Central Bank, under the authority of the Minister 
of Finance, has organised this in such a way as to secure the highest 
possible return from the duty, as well as the sale of the hides abroad. 

The product of the revenue from hides is estimated at 25 per cent, of 
the new sources of revenue created and destined for the currency conversion 
during the first year, and at 60 per cent, thereafter. If the receipts should 
not amount to the 26 and 50 per cent, respectively of the new duties, the 
deficit will be made good from the Emerald Mines revenue. 

Furthermore, if the financial position of the Treasury admits of it, the 
total revenue derived from the Muzo and Cosquez Emerald Mines, as well 
as the export duties, will be applied for conversion purposes. 

The monetary unit is the gold dollar, divided into 100c, weighing 
1.672 gr, standard 0.900. The other gold coins are: The double-condor, worth 
$20; the condor, worth $10, and the half -condor, worth $6. Silver money 
will also be coined — the half-dollar, worth 60c gold; the peseta, worth 20c . 

gold, and the real, worth 10c gold. All these silver coins will be of the j 

standard 0,900 of fine gold, equivalent to 33 grammes of silver. Against I 

every $100 worth of gold put into circulation only $10 of silver can be ' 

issued. Finally, smaller coins — copper, nickel or bronze, of 6c, 2c and Ic , 

denomination — will be issued, but this issue is not to exceed 2 per cent. ^ 

of the gold in circulation. i 

THE FOREKiX DEBT. 

In its issue of July 19th, 1906, the " Diario Oficial " published the ; 

ratification by President Reyes, under date of June 30th, of the settlement =■ 

effected between Lord Avebury, the President of the Committee of Foreign 
Uondholders, and myself, acting as Financial Delegate of Colombia. 

According to the terms of this agreement, the Colombian (tovernment 
undertook to make the payments, as from July 1st, 1906, of the arrears 

J 

of the Debt on the bases of the 1896 Convention, the first coupon payable 
being that falling due January 1st, 1906, at the rate of 2i per cent, per 
annum, the following interest coupons being at the rate uf 3 per cent. i 

The amortisation of the capital amount, which was agreed at £2,700,000, 
to commence from July 1st, 1905, from the funds set aside for the purpose 
in the 1896 Convention. The first Sinking Fund operation, in January, 
1906, to be at the rate of i per cent, of the capital amount, to be 
increased successively to li per cent., until the complete extinction of 
the Debt* 
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I pec uniary 



! £105 500 



la a t,LiniautLH fui Ihe pajment iit the jeajlj interest thi fio' 
allocnted 15 pei lent uf the Customs reienues The paiment al the 
Bin ()[ interest sniuunting to £351000 will be effected na fuUowa — 
The Bnndholdeia leiene Cuntom House bonds for an amount of £175 000 
or hnU the nominal value of the tertihinlpB Ihe bondi will be guaranteed 
b} It spei-ial aEBignnient of 15 per lent of the Custi ms fiooi Idiiuary 1st 
1906 

For the hulun e iBmaaiing the Cidiuibian (loveinnent uiidertAr 
when the legal pi'oceedings attually pending m Frincp h-iie ended iii 
their obtaining posaeBsnn of the 5OO00 shares in the New Panama Lanal 
Compan-s to pa\ to the Bondholdera the Bum of £70,200 to liquidatB a 
further 20 per tent of the nominal value 

In addition should the efforts now being made to obtil 

ipensation from the I nited Suteg hn*B a aiiLcessful tetmii 

Colombian Go\ernment mil immediiLtel} pa% to the Bondholder 

,the remaining 30 pet eent of the nominit \a1ue of the leitllicntp^ 

In signing the ratihiition jf this agreement General Rejes iiitcoduced 
ie modihcBtioni Ihe hist (uf no mipurtaoLe) substituted the name of 
Central Bank lu plaie of the Bank of Itogota for the servue of tho 
Debt the second lendered netessury m view of the aetual state of the 
Colombian Tieasuiy at that time delayed for a term of hve years the 
commencement uf the opciatioii of the Sinking Fund uhiih mil commence 
therefore on Julj Isl 1910 instiad of on Jolv lat 1905 as tiitt irranged, 
and fiualK the clause reseivmg to Colombia the light lo ilaim from 
proportion ff the general Colombia Debt wos eliminated 
As the C]0\Ernment of Bogota has nut up to the present ol& lally 
recognised the Panama Uovernment denei-al Reyes probably considered it 
inexpedient as a matter of polii.\ to thus hamper faia free action 

The Colombian (loveinmeut has sirupuloush carried out all its engage 
'inentB (mth the exception of the Sinking Fund — which proiision wdl not 
become operative until the dite agieed upon) since the ofliciat ratification 
of this agreement The improvement in the counties ciedit in England 
proved by the fait that Colombian bonds haie risen in v ilue fiom 
.85 pel cent to 15 pei cent on the London btocK Exchange 

B,AUW4\ ULSl'LOPMf-'fl'I 

lauo Ohcial published on August, 14th 1905 

, between the (iovemment and an Fnglish cfmpany for the 
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less than 50 kilometrei (1 kilometie naaily |-mile) o! railway lia.ve been 
The company receives a subsidy from the Gcveriiment of $9,0CO gold 
(£1,800), payable in bonds, for every fciloTnetre constructed. 

The railways connecting tho Capital with the coast are the following : — 

1. The Coiombian National Raihvny Company. Limited (an English Com- 
pany), connecting Bogoti with the Port of Girardot, on the Upper Ifagda- 
lene, the con a traction of which is proceeding in a- satisfactory manner. 

2. The Colombian Western Railway Company, Limited (Knglish), con- 
ecting the Ports of Girardot and Honda, of which mention is made above. 

3. The La Dorada Hailuay Company, Limited (linglish), uonuecting th« 
Iver porta of Honila and La Dorada, which lias been working satisfactorily 
OF a number of years. 

4. The concession granted to Mr. J. T. Ford (on American citizen), to 
'MHiaecl La DorHda with a point nil tha Magdaiene lower tlian Carare. 

e construction of this line will Bhoiten the boat journey to Culamar, 

! terminuE of the Caluniar and Magdalene Railway (American), to 125 

leagues (375 miles), and the water journey to Barranquilla, the terminus 

Bf the liarrunquilla Railway and I*ier Company (Rngiish), to 147 

ea.gues (441 miles). 

The (-(nicession granted to Kmim Scliinutzev iuid -Mr. J. I'filiiici (or the 
iconstruction of a railway between Puerto Wiiches and Bucnnim.inga. 

le '■Diario Olidal" of August 19tb, 1905. published the teit of a. 
Contract between the Government and Mr. Charlea Tauco, the owner of 
[■olima Railway, for the e\leiiaiup of Ibis hue (ruiu Girardot, Its 
■t«rliiig-pliu:e, 't« Uic bridge nl the niuuth of the Magdalene. At present, 
fassengera iind goods from Kurope, on arriving at the coast of Colombia, 
1 order to rench the Capital, have to ascend the River Magdalene for u 
listivnce of 230 leagues (690 miles). The most important part of tbi.i 
Kintract is comprised in that portion which provides for a juncture to bu 
lt«eted on this line between Bogota and the Port of Huenaventur.i. on 
te FaeiSc. 
The Government has given a concession to a French Company, under 
the management of Mr, Maurice Brochet, for the construction of a railway 
line. This, perhaps, may be considered the most important of all. Starting 
Bahia-Honda, one of the chief ports of Colombia, on the Atlantic 
side, this line will traverse the whole Department of Santander, with its 
«rminus at Bucaramanga. 

\i "Diario Oficial" of December 23rd, 1905, publishes the text of a 
nntract between the Government and the Colombian Northern Railway 
Company, Limited, for the extension of the Northern Railway fi'om Cipaquir£ 
C'hiijniniiuirii. This extension will complete the linking-up of the 
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CO^klMKRCE. 

The year ending Juno cOth, 1904, showed a considerable increase in 
exports compar<»d with the previous year. These exports consisted prin- 
cipally of coffee, cocoa, tobacco, rubber, hides, gold dust and bars, 
balsam essences, •'Panama" hats, etc., etc., and exceeded $12,000,000 gold 
(£2,400,000) in the period mentioned. The United States take about 60 
per cent, of the exports from Colombia. 

The International Bureau of the American Republics at Washington 
forecasts a great development in Colombia's trade if internal peace is 
maintained. (Monthly Bulletin of November, 1905.) 

PRKCIOUS STONES. 

The exploitation of emeralds is the only precious stone industry carried 
on in Colombia, and large quantities of geriis are obtained from the Muzo 
Mines, situated in Boyaca, within a mule journey of 70 miles from the 
River Magdalene and 670 miles from the Atlantic coast. 

These mines belong to the Colombian Government, which works them by 
means of a national company. This company receives a percentage on 
the output. 

In latter years the revenues derived by the Government from the 
Emerald Mines have amounted to $1,000,000 (£200,000) annually. The 
Government has the monopoly of emerald mining in the country, and the 
Colombian variety is unrivalled by emeralds from any other part of the 
world. Muzo emeralds enjoy amongst lapidaries a unique reputation. 

Other emerald mines have been discovered in Colombia, but the quality 
of the stones leaves much to be desired. The Colombian Government is 
considering means to work the mines to better advantage by the most 
recent and up-to-date methods, which will undoubtedly considerably increase 
the returns — perhaps more than double them. 

G.iRNETs. — These are found in great abundance in the auriferous 
alluvions of the Department of Tolima, near the River Magdalene, 600 
miles from the Atlantic. 

QUESTIONS PENDING WITH FRANCE AND THE UNITED STATES. 

It was hoped that before this a settlement would have been arrived at 
in the question at issue between Colombia and the new Republic of Panama 
with regard to the proportion of the Colombian Debt which Panama should 
assume. For the purpose of arriving at a settlement, a meeting of the 
Bondholders was held in London on December 8th, 1904, and the following 
resolution unanimously passed : — 

*• That the Bondholders of the Colombian Debt congratulate His Ex- 
cellency, Mr. Theodore Roosevelt, on the occasion of his re-election to the 




post of President of the United States of America> and respectfully request f 

him to act as arbitrator between the Government of Panama and the said 
Bondholders for the purpose of determining what proportion of the Foreign 
Debt of Colombia should be assumed and paid by the Republic of Panama." 

This resolution, transmitted to Washington, failed to secure the adherence 
of President Roosevelt, who declined the request to act as arbitrator on 
the ground that Panama had not made a similar application, and that no 
negotiations had taken place between the Republics of Colombia and Panama 
for submitting this question to arbitration. 

The representatives of the Bondholders replied at some length to this 
statement. They declared that of the large sums paid by the United 
States for the concession of the Panama Canal, a part at least should be 
returned to Colombia, who had lost her best Province by the secession of 
Panama from the Mother Country ; but no reply was received to this 
representation. 

With regard to the arbitrary sequestration by the Fiscal authorities 
of France of the 50,000 shares of the New Panama Canal Company, there 
is very little doubt that this will be finally settled in favour of Colombia. 

In reply to a long and important communication on this subject which 
I addressed to the French Minister of Finance in my character of Financial 
Delegate of Colombia, in which I clearly stated the grounds on which Colombia 
bases her claim for the restitution of these shares, and maintains that their 
seizure on the part of France has been unjust and illegal, the Minister, 
under date of December 18th, 1905, has informed me that he will study 
this question with the care which it merits. There is, therefore, every 
ground for believing that an equitable solution will be shortly arrived at. 

COLOMBIA'S RESOURCES. 
The question now presents itself : What are the natural resources of 
Colombia to enable her, not only to meet her engagements, but to become 
an important factor in the world's riches? 

Colombia has a superficial area of 13v3,100>000 hectares (1 hectare = 
2,471 acres). Land which is cultivated, and more or less populated, accounts 
for about 35,000,000 hectares. The remainder is uninhabited and virgin land. 
The territory of Colombia, therefore, is two and a-half times greater than 
that of France. It is nearly four times greater than the whole of the 
L^nited Kingdom. 

The animal, vegetable and mineral kingdoms are admirably represented. 

The tortoise furnishes a large proportion of the rich shell used for 
toilet and ornaniental purposes. The pearl oyster abounds on the Buena- 
ventura coast-line. 

The breeding of cattle is an important industry, chiefly in the Cauoa 
and Tolima districts, and is rapidly assuming very big dimensions. C-ocoa 
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In conclusion^ I would add that the first coupon of the Debt, due f 

January 1st, 1906, was promptly met; that the funds to pay the next ^ 

one, maturing July 1st, 1906, are already in London^; and that the 
Colombian Government has handed to the Bogotd agents of the Bondholders 
the Customs bonds for the payment of the arrears of interest. Colombia, 
therefore, has fulfilled most scrupulously the agreement for the settlement 
of the Debt, signed in London on April 20th, 1905, between Lord Avebtiry 
on behalf of the Bondholders and myself on behalf of Colombia. 
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FRANCE, COLOMBIA AND PANAMA. 



Note. — Colombia, in return for an extension of the time granted to the 

Panama Canal Company, received shares in the New Panama Canal 

Company, which were left in the keeping of that Company. On the 

secession of the Republic of Panama, the latter claimed the delivery 

of those shares — a claim resisted by Colombia, and finally abandoned 

by Panama. The French Fiscal Authorities then embargoed the 50,000 

shares, claiming the payment of registration duties (owing to the 

production of the documents as evidence in a French Court) amounting 

to the enormous sum of £544,000. It will be remembered that on the 

recovery of these 60,000 shares Colombia has undertaken to pay an 

amount of £70,200 to her Bondholders, being a further 20 per cent. 

of the arrears of interest. 

Pahis, November 15th, 1905. 

To the Minister of Finances, Paris. 
On my applying to the Ministry for Foreign Affairs I was informed 
that I should address myself to your Department, in my character of 
Financial Representative of the Republic of Colombia, for the purpose 
of laying before you the reasons which my Government has for soliciting 
from the French Government the release and restitution of the 50,000 
shares of the New Panama Canal Company, belonging to Colombia, and in 
the keeping of the said Company, embargoed by the French Revenue 
Authorities, for the payment of registration duties. In order to enable 
your Excellency to form a decision on the matter, I beg to lay before 
you the following statement. 

It is not my intention to give a full history of the negotiations which 
preceded the present situation of affairs, as that would serve no useful 
purpose. I will confine myself to a brief resume of the facts. 

Colombia always desired to have the Panama Canal built by a French 
company. For this there were several reasons, of which I will only cite 
two principal ones. 

1st. The Colombian Government, always fully convinced of the immense 
international importance of the Canal, wished to treat with a Power offering 
all the required guarantees of perfect loyalty and respect for signed agree- 
ments. 
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Now, France fulfilled these conditions most exactly ; being stroiig enough 
to maintain the independence of the Canal, and sufficiently chivalrous not 
to seek her own aggrandisement at the expense of the sovereign rights 
which Colombia, and with just right, reserved for herself over the Canal. 

The Canal, in the hands of another Power, might have become, at any 
moment, a menace to the independence of Colombia; and the future will 
show if Colombian statesmen were right or wrong in the patriotic view 
of the matter which they placed before everything else. 

2nd. The Colombian Government, a faithful reflex of public opinion, has 
always entertained for France sentiments of a real and deep-rooted sympathy, 
and, in confiding to France the glorious mission of cutting the Isthmus of 
Panama, desired to add a new laurel to the high achievements of the 
Latin Kace. 

For these reasons, therefore, the Government at Bogota never refused 
to grant further extensions of time for the operation of the original con- 
cession; and, if the first Canal Company failed, as a consequence of events 
known to all, the blame for this cannot in any way be laid on Colombia, 
which has frequently sacrificed her own interests, or has refrained from 
taking advantage of the rights which the non-fulfilment of the contract 
gave her, in order to favour the Company again and again by granting 
further extensions of time. 

This attitude of the Colombian Government was cordially endorsed by 
the whole Colombian nation. It is, therefore, perfectly clear that not the 
slightest blame can attach to Colombia for anything that has happened. 

Having dealt with this point, I shall now proceed to the consideration 
of matters relating to the restitution to Colombia of the 50,000 Canal shares. 

The causes which led to the liquidation of the original Canal Company 
are now common knowledge. 

As I have stated before, Colombia ardently wished that a French com- 
pany should carry the construction of the Canal to a successful conclusion. 
For this reason Colombia explicitly stated in every successive contract 
that the Company was absolutely debarred from alienating or selling the 
Canal without the consent of the Colombian Government. 

There was nothing arbitrary or excessive in the imposition of this 
clause; and, for the rest, Colombia, as a Sovereign Power, only exercised 
rights which incontestably belonged to her. 

It was also stipulated in the contract that any difficulties that might 
arise in the interpretation of the clauses of the concession were to be 
settled by the Colombian Courts, the jurisdiction of which was unreservedly 
accepted by the Company. 
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How thvse iigred EngigEments nere respected is non ivell knotrn Bcd 

1 vhal occurred vh'n ih" conression wi6 sold but I desire to sbstmii 
from rommpnt on tho^f unhippj e-fnts 

The original CbihU Comparn tonlronted by a tliouaand difficnllics, maa 
nnabi* to coinplv with the eondrtions of Ihe contratt freelj signed by it and 
3 compelled to solicit frnm the Colombian (loverniiiunt a 
fuithei GxteuBLOD Lnloaibiu, vithuut the slightest attempt to profit by 
\ of the Lumpciiiv freely granted the delays asked for, 
without penalising the lumpanj, as it naa entitled to do undei the terms 
of the contract 

ae Kince has been ni>t uujiullv insinuAlitl L(i1 utibia 
B desired to eliminate the Fl-ench Company .ill that she 
need have done was to abide bv the exnt-l linnB oE the coHti.ict of the 
inni.es«ion, and det-lare that the (oiiceasioimaireE had failed to comply inth 
Ihe teims oC the Ltntiact to bnilJ the Canal Mithin certiin preoisaly 
spuihed perm Is and the tontnit would ha^e been mnulled in a perfectly 
lej>it and just manner and Colombia 'would hu\e become the absolute 
T, ijmJ /ail' at all the mnterial and the works 1[re3d^ bnilt 

Had Colombia attid in this manner she nould hn\c been atting perfectiv 
lAEtbin hei nght*! niid no mc n iiirt hn*e Iipph h t position to ingc tht 
eli^htebt (hjCLtioii 

bhe did not act m thi" iiidiinei she lieiel dicjmed ol a tiii^ in 

because of hei uniamng desiie tu help the Ftemh Company lo , 
conatiULt the Canal Thui, every fresh uppUialion for fuither delay « 
granted by h<i uilhout riisinj; diiy dilD allies 

This rondutt nn Ihp pait of Colombia pvit digiiihed and lo^al, deaeryes 
In be remembered and disproves statements to the tontiarv inide )>} 
person; inteiested in obsLUiing the truth 

Ihe lost extension was gianted on necember Sfith 1890 to the new 
Panama Canal Compiny v\hi h sucieeded the onginil Compnn\ 

The capital of this second Company wis fixed at 65 millions oE francs 
divided into 650 000 shares of lOOf eaih (£4), of which 600 000 weie to be 
offered foi Bubscripti in -ind 50 000 to be allotted to the Colombian Govern 
ment atioiding tu the teims of the tuloinbian Proiogalion Li« of December 



It IS to bi remarked that it » is the new (..inal Company itself, in 
reLORmtion of the unvarying fiiendly attitude of the Colombian Oovem 
ment and the granting of the prorogation whi h altrtted these SO 
fully paid shares to the Colombian Uolernment 
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bo the Panama Canal Cumpam 

Drbiddin^, that tumpjnv to deliver the shares U> the Colombian Ciovernment 

Colon bia f I hei pjit applied to the Pienth Judiralnie for an oidei 

I lestram the new Panama Canal Lonpany from parting mth the said 

^huies — her effects and property— to a foreign Uoieniment as «as expimtly 

provided for m the Coih-psbioh \f.t and the subsequent pnnogstioiis 

There was therefore an a tion at laii and this bungs me to tht 
^eition of the return of the 50 000 shares 

The Registiation ReLei\er then demanded from the nen Panama Canal 

mpany the piesentation of tne treities ol the couLession and the rights 

Rjoyed under Rame in order to make them 1 able foi the duties iiiLUired 

f then production as eMdente m a lawsuit m default of prioi legistration 

mulgated by \apoleun I proMdes that «hen a lontiact is 

iduced in evidence in a lawsuit the appellant or plaintiff is the ore 
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Iteady disthaiged 

P nama Canal ( ompaiij sold its concession to the 
Bfnited Btates in defiance of the formal clause categoncallv interdicting 
> proteeding Colombia found heiaell under the absolute necesnily of 
Ifpeuling to the Fieuih law in oidei to compel respect for her rights and 
s consequentlj compulsory presentation of documents 
lew Panama Canal Compin^ wis theierore placed in the positun of 
rtving to pay registintion dues tj the extent of 13 600 000f (£544 000) 
^ ^ Regwtiar reived uiileis m the iib« Con panj on Julj 21sl 1904 on 
; Republi of Coljmbia on A igi it "id ind on the lanama Hepublic on 
ftfovenber lOth 1904 
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^his latter Republic, taking a more just view of the matter, abandoned 
its claim, thus admitting that it possessed no rights whatever over the 
said 50,000 shares. 

Panama raised no opposition to the order, and on January 24th, 1905, 
gave an unconditional release of the embargo which it had laid on the 
shares belonging to Colombia, deposited in the keeping of the new Canal 

Company. 

There is, therefore, no longer any litigation pending between Colombia 
and Panama, the latter having renounced all claim to the 50,000 shares 
allotted to Colombia as the price of the prorogation of the concession granted 
by Colombia. 

On August 3rd, 1904, the Registrar served an order on the Republic 
of Colombia, and at the same time embargoed all the sums and other 
values belonging to the Colombian Government in the hands of the new 
Company, and specifically the 50,000 shares. 

The Colombian Government opposed this claim, and demanded its with- 
drawal in the Seine Civil Courts on January 30th, 1906. 

Colombia, therefore, was absolutely compelled to appeal to the law 
for the protection of her rights, but is, above all, desirous that the matter 
should be terminated in a friendly manner. 

In view of the treaties and of international law, Colombia is not 
called upon to defend herself against the claims of the Registrar, and 
the matter assumes a different aspect. 

As a foreign State, Colombia cannot be affected by judgment or embargo. 

An absolute point of international law provides that it does not lie 
in the power of a creditor of a State, even on a judgment obtained against 
the State, to seize the belongings of that State in the hands of a third 
party. This law applies when the debtor is a foreign State and the sums 
or effects seized are in France. 

If those duties must be paid, the new Panama Canal Company is liable 
for this payment, as this Company first had recourse to justice in connection 
with the concession. 

The 50,000 shares belonging to Colombia, in the possession of the 
mew Company, cannot be seized or dealt with in any way, whether by the 
Registrar or by third parties, because as a Sovereign foreign State she is 
assured immunity for the effects which she possesses abroad, and notably 
in France. It is, in effect, a principle of international law, founded on 
tradition and accepted by all civilised nations, of which one of the direct 
consequences is that the goods and effects of foreign States and those 
of their diplomatic representatives enjoy immunity from seizure. This 
principle may be said to be the fundamental axiom of all treaties, and 
evcii of international law. 
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I'he nntural conEequence of thie prmoiple is the impossibilitf of seizing 
the effects existing in France belonging to a foreign State, as declared by 
a judgment of the Court of Cassation on Janunry 22ndj 1849. 

U is no longer denied in Fi'auie that the sums owing by a foreign 
State, or the efletta owned by n State, in France, are free from judgment 
nv seizure by a French citizen who may claim, rightly or wrongly, to be u 
.ivditur of that State. 

In addition, it cannot be claimed that the debts owing by a State 
to an individual must be compulsorily arranged in the same way aa debts 
betweeu individuals. Each IJtate possesses its own method of settling its 
debts, which can only be affected by the legislation of that State itself. 

To submit one State to the Juiiadiction of another State is to violate 
the principles o[ sovereignty which insure the reciprocal independeni-e 
ot States. 

Tn jarisprudenee thia doctrine has been unamniously aecepted. and thers 
is not one single instance of a judicial decision upholding a seizure on 
the partrof a French creditor of goods posseeaed in France by n foreign State. 
'I'his principle of Uie immunity enjoyed by the possessions of a foreign 
Rtnte once admitted and demonBtrated, ita application in the suit now 
before the Tribunal of the Seine becomes exceedingly simple. 

Tt is beyond doubt that the Registrar has no right to distrain or 
> tmbargo the fibareH belonging to the (Julumbinn Government. It must 
tl«D bo added that [.'olombin's property ia the shares admits of no dispute, 
I'ltnnama having renounced the chiini which she advanced to the same. 

Hitherto it has been siippoged that the Registrar is a privileged 
1 |»eraon. This hypothesis does nut square with the facts. The Registry 
} French Uovernment itself, and it is inipuesihle to seriously challenge 
s propoaitioti. 

When the Registrar, therefore, embargoed tiM shares, this is only 
tother way of saying that the French Government embargoed them, 

At tho present time, therefore, the situation is the following : — 
^ Colombia is the owner of the shares allotted to it by the Canal Company. 
e Compaay. with the object of evading compliance with the terms of tiio 
hontracts, which lie completely under the operatiou of Colombian laws, 
provokes litigation with regard to the shares. Judgment is given in favcnu' 
of Colombia in consequence of the withdrawal of Puimmu, whereupon the 
French Fiscal Department demandi the seizuie of the shares in order to 
LAAke effective its claim for registration duties, claimed on a contract signed 
twenty -seven years ago between the Company and the Colombian C.ovemment. 
Afi regiirdfl registration dutits, these are demanded or nut, accol-dinR U> 
nile.s of reciprocity and iuterniitiunal amenities. 
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of the eSeits belonging ti] a foreign Stnte is to-day 

I cnlisideled altogethur iniulniiBaable ulteily uppused U) thp lunnrii of iniituiil 

I respett eiiBting betneen nations iud diinijerjus In a, sci\cr(ign degree A 

pioceedmg of this naluic Muuld sulhie to umpromisi! ueutriilit} in lase of 

war as it vould be eui,y to bung about Ihu loss <if a naval oi knit battle 

h^ seizing arms or a \esael of war, on the demand uf a tredilor 

Without nciupjing ourselves in a cunEideration of the right which the 
Frenrh F seal Department can possibly ha\e to daiin registration dQtie<t 
Lontession granted twenty 8e\en jears ago bj a juduial 
act witn an entity whiih failed twenty vears ago and has been lesuaLitated 
under the name of the New Panama Lonal Compaii\ w thout conivrning 
oui^ehes nith this point, 1 lepeut the question ci i be decided in fa^onl 
, of Colombia on the ground of private international iight 

The generpl lule in the case oE iiitermtioiial right is in a word the 
■ just principle of reciproLitv Theie is in iddition inothei rule of publu 
I Internationa! right wliith in the present tnie shouiJ be stn t\\ ipplied— 
rthe plin iple uf extia teintonalitv 

As has been just demonati'ated the Trtn h Fis il Uepi 
I French (.lovernment 

la the Frenrh Gove nment emponeied tj liU the t I nibr 
I to appear before a Frenih touit* 

International right opposes to suih a 
I of ''tntes fiom nhith is derived th gei 

If the representatives of States their faniiiieE their employes and 
1 seriaiits are immune from hU tiv I md criminal luriadiction — if then 
I persons and effeits enjn\ complete immunity from seizure the states them 
Hith much moie reason should enjoy the same prmleges 
n eedmgE between foreign Sovereign States with regard to private 
•^ropeilj aie ruled h) the prescnptiona of mternatmnol right 

I ahill now proceed to refei to iirions ndi lal deiisiims whiih confirm 
n (in iriefrngable maimer the iiisLi e of the caus- wh ch I espouse 
A decision of the Fust Seine CouH decljies that the att of e 
[iunds belonging to a foieign dovernment would be i iiolatiun of the sotred 
■principles whi h regulate the dealii gs uf one nation with inother and 
f would be the cause of i,ra\e reprisals 

This Court bdd to decide i most celebiated suit brought bj a creditor 
fat the \icerrv if tg\pt agunst this Intter whose effects in Fr-tn e he had 
Baiised to be se zed 

In defenee of the Sov 



light'! of soieieigutv 
extra tern tonality 



, Jlnitre Odilon Ilarrot addressed the Court 
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The peison v.harn jou have itcd to ippear before jo« by v 
uit brought b\ an individual is a foreign (.lOvernment foi tbe e 
an lit essentiallj Uo\ em mental Putting the niatlei in this light is to 
y\e out of the quifstion cnil lights md enter the domain of the 
lights ot raan ihe question to aattle therefoie, is uhether a foreign 
B-Uovemment can be made to appeal before a FrenLh tribunal t 
an OJ-t performed by it m full soiereignty 
Such strange pretenaiuns cannot be austdined when one is deiling with 
tthe independence of States ot the conditiuns of suieieignt> ind the 
Kdinittied principlei of the lights of t 

' \o diSLiisaion is possible on thia po nt 

Lvery writer who has dealt with the iighls ">f nmn hns nm\pi'iilh 
se<.iat*d the punciple of the in depend en e if I oieini ents i id h ii 
ava nlaintmned thut the uiisdictun of < ''t ite dois n t exttnd t> Ihn 
Ljndgment of the Jits of a foieign State 

Juriadi tion is denved from 90\ereiguty 

In order to recognise the (onipetence ot the Prenih Couits it would 
neiessary to admit th it juuadiction exista independently of so\ereignt\ 
This IS so eMdent that the \icerov of JgApt could onlj admit the 
right of 1 Trench Court to judge him b^ abdiiating his EOieretgnty ' 
For the uthei <iide (the creditor) it nas a-itd — 
1 have ciuaed the goods belonging Ui the \ueroy o£ Igypt (o be leized 
ot Marseilles I ask the Couit to legalise that seizuie If a piini.e does 
business in a country if he possesses effe ta or merchandise furniture etc 
all these things ire seizible 

The Couit in accord with the Pubhc Minister declared — 
CONSIDFRINU Thai aicoidiiig to the principles of the rights ot n 
the Fiencli Pouits have no jiirisdntion ovei foreign Statea ai\e in 
i|iieatlon of pioperty posseaaed b\ them in Frame ns indniduala etc 
KASIDHtlM, Thit the question before the t iiirt lel tes t 
HYtoveriuueutnl mid administrative act, etc, 

" Us THE NAME OF THE LAW, this Couit 
■■ DECLARICS Xull and void the judgment, . 
> jurisdiction in the mutter, and conden 
^pril 16th, 1823)." 

Here Is aeen the perfect analogy between that c 
baling with. Furthermore, the tnse of the Viceroy was not so strong 
I that of Colombia, because the question I'elated to a sum of money 
Which he actually owed, and which he did nut deny, whereas the payment 
registration duties is demanded from 
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Hero is another decision by the same Court. 

The question ut issue was n suit brought by Messieurs Belgnerie against 
the Hpanish ( lovernnient. 

• rHK COURT, COXSIDKRIXO THAT Article 14 of the Civil Code 
cannot be applied to a foreign (iovernment, as this would be to trespass 
upon tli*» right which every country has to be the sole judge of its own 
actions; that the matter relates to a public administrative act; that the 
Ni*i'/.uro cannot be upheld, and that the Spanish Government cannot be 
aiTt«cted by a sentence of a French Court, unless by a violation of the 
sacred principles of the rights of man and the provocation of reprisals, etc. 

••DKChAUKS M'LL AM) VOID the suit brought by Messieurs 
Helgueric, and condemns them to pay the costs/' 

The Havre Court, in a suit brouglit by an Advocate, Maitre Blanchet, 
against the Oovernment of Haiti, declared that it head no jurisdiction in 
the matter, because Article 14 of the Civil Code regulates the relations of 
(itizens one io am»ther, and not with States, ordered the release of the seizure 
(«Hfected, and condennied the plaintitf in costs. 

To resume, 1 will further cite the typical case of the seizure made in 
18/(). in the Port of Antwerp, of canmms belonging to Turkey. 

A merchant engaged in litigation with Turkey demanded the seizure of 
(he cannons. 

The Court tleclared that the Turkish Oovernment, not being subject io 
(he jurisdiction of the Belgian Courts, the application for a seizure con- 
stituted an attack tm international right, against the recognised indepen- 
dence of Turkey, and the usages and customs of society in the relations of 
iun» State to another. 

The seiaure was declared null. 

The sauie law operates in Kngland and the Cnited States of Xorth 
America. 

It is, therefore, clear fivm international law that the legal jurisdiction 
of one iH>untry din^a not atfei^t foreign Oovernments, the chiefs or the 
diplomatic functionaries, or their families. 

The seizure of tlit^ etfei*ts of a foreign State is i^nsidered to be a grave 
I anse of otfence. and an act of divlared hostility. 

The French Fiscal Oepiirtment ought to have considered, not only the 
character of the entity whivf^ gixnla it seized, but also the origin and the 
natxirt^ of the obligation whi^se fultilment it demandeil. 

The oriirin of the obligation and the obligation itself appear in the 
n^ntract of the Canal I'v^n^^'ssion. 

This cvwtract was signed in Colombia, and contracts sisrned in a coontrv 
are subject to the laws of that i«ountry. at\^rding to the legal axiom, 
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The Fiscal DepaHment— that is, the French Government— or the Court, 
n its turn, should have discovered the person responsible under Colombian 

ilWS. 

Under Colombian laws it is stipulated that the legal interpretation of 
•ontracts made with foreigners, and all difficulties that may arise in their 
interpretation, must be decided by the laws of Colombia. 

Apart from this, it is clear that when the question relates to a gratuitous 
privilege — a concession — the benefit iary is the one to pay any expenses 
ihat may be occasioned thereby. 

The French Fiscal Department, which twenty-seven years ago did not 
exact registration duties, but now demands them for a favour granted by the 
Colombian Government, must find amongst the beneficiaries of that con- 
L'ession the one liable for the payment of those duties. 

This is also clearly proved by the tenour of the contract. 

The French Fiscal Department has placed a French Court under the 
obligation of knowing and judging under the laws of Colombia. 

If, therefore, the origin of the obligation lies in the contract on which 
registration duties are now claimed, the nature of the said obligation indi- 
cates other persons responsible for this payment — certainly not the 
Colombian* Government. 

France has accepted the principle of reciprocity as her guide in inter- 
national dealings. To abandon this principle in her dealings with Colombia 
would constitute an act of hostility — a violation of the treaty which 
unites the two nations, and contrary to a long tradition of friendship. 

The law of reciprocity is a French law. 

Other nations observe this law in default of treaty obligations for reasons 
of general equity and for just and rational motives. 

This is described by Frenchmen as "droit de convenance," and by 
Knglishmen as the " comitas nationuin"- that is, the comity of nations — of 
international courtesv. 

Colombia, therefore, is perfectly entitled to ask from France the 
application of this law, 

1st. lierause it is a French law. 

2nd. Because Colombia, in a similar ^-ase, has acted in the same manner. 

All the contracts signed with the Canal Company have been registered 
at Bogotd, and the Colombian Fiscal Department has not collected a single 
cent of duty. 

5rd. Because France, having agMed to apply to Colombia the most- 
favoured-nation clause — according to the treaty existing between the two 
nations — this clause becomes obligatory on France. 

4th. Because to deny reciprocity to Colombia in the present case would be 
to make an exception against Colombia — an exception which Colombia would 
have done nothing to merits and which would have to be regarded as an 
act of hostility. 
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The law of extra-territoriality takes away from the demands of the 
French Fiscal Department the essential character of right— its foundation, 
or effectiveness. 

The law of reciprocity takes away its legal basis. 

The law of the contract, which is the contract itself, takes away all 
right of jurisdiction. 

Finally, reason declares that this would be contrary to equity and justice. 

There does not exist any Court capable of making laws to settle questions 
between niitions. 

Extraordinary Courts may be formed for the purpose, but the principle 
of sovereignty requires that the nations taking part therein should, in some 
form or other, abandon their sovereign rights by a compromise which ex- 
plicitly defines and limits the operations of the questions submitted for 
decision. 

These, therefore, become arbitration Courts, and not legal tribunals. 

From whatever point of view the question is regarded, the solution must 
ever be the same — the release of the seizure. 

The Registrar, whether a private individual or the State itself, cannot 
seize the effects of a foreign State in France. But it is beyond dispute that 
the Registry is the State itself; therefore, it is all the more urgent that, 
from principles and rights of sovereignty, these effects should be considered 
as still more sacred and unseizable. 

In view of the different reasons which I have laid before your Excellency, 
I respectfully solicit an order for the release of the seizure of the 50,000 
shares in question. 

Colombia has always maintained with France the most cordial relations 
of friendship from the time of her birth as a Republic to the present 
time, and nothing has hitherto transpired to cloud this friendship, with 
which Colombia considers herself to be so highly honoured. 

It would be to me a real cause of profound grief to be compelled to have 
recourse to the Courts for the settlement of a question that, in my opinion, 
ought never to have been raised, and could be administratively settled on 
the basis of the law of reciprocity. 

It is, therefore, with the greatest confidence tnat I await the decision of 
vour Excellencv. 

Receive, Monsieur le Ministre des Finances, the assurance of my highest 

consideration. 

JORGE HOLGUIN, 

Fiscal Agent of Colombia. 
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B the first edition of this pamphlet was in the printer's hands, 
the announcement was made of Colonel Ooethals' intention to sup- 
press the dams recommended by the President on the Pacific side, 
and with them the so-called Sosa Lake. As the technical reasons 
were fully ten times more weighty for the suppression of the Gatun 
dam and lake, I seem to have allowed the reader to infer that the 
suppression of the one was merely a prelude to a corresponding 
Buppression of the far more reprehensible Gatun earth dam on the 
Atlantic side, which the President himself pronounced "risky." 
In this I was mistaken, for it now appears that Colonel Goethala pro- 
poses to prosecute that work, though so many times more unstable 
and insecure than the ones Major Goethals rejected for their uu- 
stability and insecurity on the Pacific aide of the Isthmus. I 
jumped too hastily to the conclusion that the Gatun dam in due 
time would share the fate of the other. This error wiU be found 
corrected on pp. 36, 37, 38. I leave it to Colonel Goethala to recon- 
cile a principle of construction which is true on the Pacific side of 
the Isthmus but falae on the Atlantic aide, conditions being similar. 





THE 

PANAMA CANAL 

AND THE 

DAUGHTERS OF DANAUS 



BEFORE the present Federal Congress separates, about four 
years will have elapsed since the property of the French 
Panama Canal Company became the property of the United 
States. The prosecution of that work was then confided by the 
President, nominally at least, to the War Department. The pres- 
ent time seems, therefore, opportune for a consideration of the 
ress of this imperial enterprise and to cast our horoscope for 
the year if not the day when the world will be invited to assist at 
the nuptials of the Atlantic and Pacific oceans. 

On the twentieth of August last, Lieutenant-Colonel Goethals, 
the present Chief Engineer of the canal, wired the Secretary of 
War that, "The worts scheduled for the fiscal year ending June 
30, 1908, can be finished three months earlier— that is, by the thir- 
tieth of next March"; but for that purpose recommends that an 
emergency appropriation be asked from Congress in time to avert 
any cessation of construction. The amount of this emergency ap- 
propriation, as announced by the Panama Canal Commissioners, 

$8,000,000. On the twenty-seventh of August, the Acting Sec- 
retary of War wires Mr. Goethals that the President approves of 
his "creating a deficit" in the manner proposed. 

As this document of Colonel Goethals is likely to occupy not a 

little of the serious attention of Congress, it is given here at length 

printed in the "Canal Record," an ofBcial periodical issued 

weekly "under the authority and supervision of the Isthmian 

Canal Commission," 

[3] 



Bteretaru ef War, Culebba, Aug. 18, 1907. 

WanninfFton : 
Coiurtruction work for this fiscal year is developing faster than 
WON <!oritAin plated, iteport of expenditures for Jnly shows we are 
RXCfiedififf mtrnthly allowance for labor and have already obligated, 
very lar(f«ly, appropriation for material. Besults are being ob- 
taitiod in proportion to increased expenditure and with lower unit 
(!ONt. With present organization and programme, Canal can be 
wimplfitwi mure rajddly than by keeping within appropriations 
now available. As compared with last year's appropriation for 
cotiHtniction, we have one million dollars less for labor, and the 
Name for material, notwithstanding largely increased demands due 
to the neecHnity of Mtartiiig new work on the Chagres Division, and 
rnloeation on the Panama Railroad for which no allowances were 
made. Work on locks and dams on each terminus has been opened 
up and should be pUHhed vigorously this year. Very little was ex- 
penil'Ml 111: Uii'jtc points last year. Time of completion of Canal 
iiui" iip/intrs III depend on work at Qatun, progress at Gatun dam 
ill /I, .nil III III! removal of present railroad track to new location. 
J II I'l-ili r III lull concrete in locks next year, plant must be con- 
lrai:liii I'm- lliis yvar. bnt appropriation not sufficient. If in ac- , 
cordaricc iijlli Iti'viMi'd Statutes 3679, request authority to con-1 
tinui' r-ri'i-iiilihin-^ in iwcess of pro rata monthly allowance on oc-1 
count iif /<rrsi-iil iii ii'^MHes and unforeseen developments since es- * 
tlmuteH wiTi- HiiliiniMi'il, with understanding that Congress will be 
reqiieMlcil tu tii;iki> mliiitional appropriation to cover the deficiency 
lit iu>3il ni'4iiinii, AiliiJtionnl funds required for construction this 
flpienl year, rniir inillioTm for labor and four millions for material; 
total, eight millions. This is required, not as an increase of cost of J 
Canal, but in order to work faster. If not approved, request to be 1 
Informed as soon as possible so that work can be reduced and ex- ' 
pt'iidiluri' kept within present appropriations. 

GOETHALS, 



Wk tiow know that nt the end of June nest, 1903, there will | 

have biten oxiwuded on the Panama Canal by ovr 

l^^v^rnment $ 79,608,568.58 | 

Aa the President has authorized a subordi- 

iiftto in the War Department to approve of 

the emergency appropriation, it is already 

b«>iug ap^nt whether constitutional or not— 8.0( 

which gi\-ra a total of 03;peQges to the close 

«t the current tisoal >-e*r of 

C*3 



$ 87,608,568.58 
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The total cost of the lock canal with a sum- 
mit level at eighty-five feet above the sea, as 
estimated by the Isthmian Canal Commis- 
sion in its report of 16th November, 1901, 
was to be $144,233,358.00 

Deducting from this the generous sum spe- 
cially allowed for engineering, police, sanita- 
tion and other contingencies, of ... . 24,038,893.00 

there would remain for expenditures on the 

canal proper $120,194,465.00 



The same commission in their report of 1901 decided that the 
canal they proposed could and ought to be finished in ten years, 
the two years consumed in preparations inclusive. 

The canal which was advised by the minority of the consulting 
board assembled in Washington in 1905 by the President, and 
which the President recommended, is also a lock eanal, with a 
summit level at eighty-five feet above the sea. It differs from the 
canal of 1901, on the plans of which the construction was begun 
in May, 1904, by a different location of the dams and locks. 

It has been stated that the time and cost of construction would 
remain practically the same for both forms of canal. It has been 
also stated that all the works made prior to the modification of 
plans were also useful for the new plans and that no time nor 
money would be lost by this modification. Therefore we are enti- 
tled to depend on the original figures relating to cost and time in 
order to judge the results actually obtained. 

Pour years plus two months will have elapsed on the thirtieth 
of next June. On the Isthmian Canal Commission's estimates the 
following will be the proportion of expenditures that should have 
been incurred and work done for the completion of the canal 
within the promised period of ten years : 

As the expenses for sanitation, engineering, police, etc., must 
largely be made in proportion to the time lapsed, four tenths of 
$24,088,893, say $9,600,000, ought to have been spent on that ac- 
count next June. 

This would leave at that date a total expenditure of $78,000,000 
for the works alone. 

This sura represents exactly six and a half tenths of the total 
sura of $120,000,000 provided for the works. 



Colonel Goethals asserted in his telegram that his request for 
more funds did not mean au increase of cost of the canal above the 
estimates. He must, therefore, be prepared to show to Cougreaa 
that at the end of June next : 

First. Six and a half tenths of the Gatun dam across the valley 
of the Chagres River, or 5000 feet of its length of 7700 feet— in 
other words considerably more than half —had then been built. 

Second. That nearly four of the six huge twin locks to be pro- 
vided should then also be complete and ready for ships and com- 
merce. 

Third. That of the remaining 54,000,000 of cubic yards of ex- 
cavation left by the French Company to be made, 35,000,000 cubic 
yards should have been excavated by our engineers. 

We will now turn to the "Canal Record" to ascertain what por- 
tion of this work has been done or will be done two months after 
the expiration of the fourth year of our management of it. 

First. Of the six and a half tenths of the Gatun dam to be 
built, thus far not a load of stone or a shovelful of dirt has been 
contributed to it. It is of this work that Mr. Goethals said in his 
reported application for au emergency appropriation just quoted, 
that "the time of the completion of the canal now appears to de- 
pend on the work at Gatun, not on the excavation of the canal. 

Hitherto the Culebra cut and the control of the Chagres have 
been the lions in the path of this canal. This rashly projected 
dam is now for the first time presented as a terror more formida- 
ble than either of the others, and the work of subjugating it is not 
yet begun. We learn by the "Record" of September 18th that 
"it is hoped to start the construction dam before the first of 
January." 

Second. Four of the six huge twin locks required should be nearly 
ready for use within less than half a year, according to the money 
spent. Yet not a block of stone has been cut for one of them. 
According to the "Record" of September 4th, "It is believed that 
the actual masonry work can be commenced at the Gatun locks 
within eighteen months"— that is, the first stone may possibly be 
laid in March, 1909. So recently as the twentieth of October last, 
the Canal Commission submitted to the Secretary of the Navy the 
question of widening the locks, so that it is doubtful if even the 
plan and dimensions of the locks can be settled before February, 
1909. 
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Third. Of the 54,000,000 cubic yards of excavation in the 
Culebra hill, upon which most money has been spent and the Gov- 
ernment's force ought to have been concentrated as exclusively as 
practicable from the beginning, at least 35,000,000 should have been 
removed in June, 1908. Of this, however, but 7,812,186 cubic 
yards had been removed at the end of June last. It is now ap- 
parent that there will not have been extracted on the thirtieth of 
June next, according to the average yearly output, but at the 
most about 17,000,000 cubic yards ; barely one half of the output 
which the money expended requires. Even this small output 
has been obtained for the most part in simply widening, 
without deepening the cut as left by the French Company. 
Indeed, the public has no evidence that the cut has been deep- 
ened an inch. When Colonel Goethals begins to deepen the cut 
he cannot expect to maintain even his present moderate output, 
except at a prodigious increase of expense, for every foot the 
trench is deepened, the greater the risk of slides and the accumu- 
lated volume of torrential rains which unsettle the roadbed almost 
as fast as the rails can be replaced. 

At the pace of expenditure during the present fiscal year of 
$34,000,000, following an expenditure of $26,000,000 last year, it 
would not be safe to reckon upon an expenditure of less than $40,- 
000,000 a year in future; which means that by the autumn of 
1909, or say scarcely a year and a half from the thirty-first of 
June next, 1908, the total sum which the Panama Canal was esti- 
mated by the President's engineers to cost, will have been ex- 
pended, and certainly less than one third of the projected work 
completed. 



II 

It deserves to be remarked that the expenses incurred on this 
canal have not been swollen, as in the case of a private corporation, 
by brokers' fees, by interest on capital, by costs of advertising or 
commissions of any kind ; that it was not confronted at the begin- 
ning, as the De Lesseps Company was, by a virgin forest. On the 
■ contrary, the whole line of the canal was studded with workshops, 
H dwellings, much costly material, roads of access and service, not to 

■ en 



speak of an enormous collection of technical documents of great 
value. Besides, it was equipped with the prophylactics with which 
modern science has armed the canal-diggers, since the beginning 
of this century, against the malignant fevers with which the 
French Company had constantly to contend; yet, with all these 
advantages, physical and financial, enjoyed by us, we are forced 
to the humiliating admission that the De Lesseps Company, the 
life of which terminated so disastrously for its stockholders, spent 
considerably less money for the work accomplished than we have 
done. During the eight years of their control of the canal, from 
the third of March, 1881, to December, 1888, their average annual 
expenditure for the work done was twenty millions of dollars to 
execute seventy-two million cubic yards of excavation in seven 
years and nine months. Onr Government between the moment 
it came into the possession of the French property and March last, 
have spent an annual average of sixteen millions of dollars to exe- 
cute in two years and eleven months only six million cubic yards 
of excavation— a difference which shows that the French Com- 
pany on an average had about four times more return of work 
for the money spent than our Government had in that time. 

President Roosevelt, in his Message of December, 1906, and 
shortly after his return from his naval promenade to Panama, 
stated: "The French excavating machines, though of excellent 
construction, are mere toys when compared with the new steam 
shovels, just as their wagons for removing the excavation resemble 
the toys of children when compared to the long trains of platform 
cars which empty themselves that we employ. ' ' He adds : " In the 
sea.son of rains our steam shovels cannot do much in the movable 
earth, but they work constantly in the rock or in the hard 
ground. ' ' 

The President could apply to the enormous ears what he says of 
the steam shovels, and add, that in excavating the movable earth 
they would regularly be off the rails instead of on them. If the 
French Panama Company had as recklessly measured the weight 
of its locomotives and cars by the greatness of the cut, regardless 
of the ground and the rains, by adopting the American machinery 
which first took its place, it would not have done anything during 
nine months of every year. The President himself admits that 
these machines do nothing in movable earth during rains. Most 
of the trenches at the time of the French occupation were of soft 
C8] 
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clay, while the Americans' work of to-day has been for the larger 
part in hard clay and roek. 

The President evidently did not take sufficient account of these 
facts or he would have hesitated to compare to toys the mechanical 
system which, twenty years ago, excavated, with half the number 
of men than are now employed, in the three last years of the old 
Company's existence 1,400,000 cubic yards a month, while the so- 
called superior American machinery now employed, at a quadru- 
ple expense, had given as a maximum up to the time of the Presi- 
dent's message but a cube of 325,000 cubic yards per month, or 
less than one third of the cube ofBcialiy announced in April pre- 
vious by the President of the Isthmian Canal Commission as the 
expected monthly excavation of the second half of 1906 — 1,000,- 
000 cubic yards. 

In the three days the President spent on the Isthmus he was 
naturally too much occupied with the festivities awaiting him to 
inform himself that there were at that very time one hundred 
French locomotives toying in the canal, while only thirty-nine 
American ones were "making the dirt fly"; that there were also 
at the same time 541 French dump-cars toying for the children 
of the Zone, and but 324 genuine dirt-flying American dump-cars. 

Had hia Excellency, when crossing from Colon to Panama, felt 
as much interest in the subject as he exhibited a few weeks later 
in his Message to Congress, and consulted the Superintendent, he 
might have learned that there were at that very time exactly as 
many French as American locomotives— twenty-four— operating 
the railway on which he was riding. 

While on this subject, it may be well to call the reader's atten- 
tion to the recent resurrection of "a French elevator dredge which 
had been lying," according to the official "Canal Record," in the 
Rio Grande above La Boca for more than twenty years, and for 
$20,000 "has been restored in every part so that it is now capable 
of excavating 120,000 cubic yards of material per month, an 
amount equivalent to that removed by four ninety-five-ton, five- 
yard steam shovels. This dredge," the "Record" adds, "when in 
service at the La Boca entrance of the canal will do more work 
than a modem dipper-dredge costing $102,500. . , , The 
engine which had remained in the jungle near Sam Pablo for more 
than twenty years was in excellent condition and could not be sur- 
paaaed by modem machinery, both as to adjustment and economy 




of operation. The copper piping on all the machinery is of very 
heavy design and shows much more careful workmanahip than is 
found in modern machinery. The remarkable preservation of this 
machinery was due in the first place to the high quality of the ma- 
terial used in constrnetion, and in the second place to the use of 
white lead and grease which excluded the air. ' ' 

Referring to this dredge, in the "Keeord" of October 9th, it 
■ says: 

"Her performance ia even more satisfactory than was anticipa- 
ted. The engines and transmission machinery run smoothly, the 
control is simple and effective, and the consumption of coal econ- 
omical for the power developed. . . . Owing to the long 
haul, the mud barges working with the dredge are unable to d/ia- 
pose of all the material that could be removed by this machine. 
Arrangements are being made to add new barges to the fleet. One 
French barge has been re-buUt and the work of overhauling an- 
other has begun. When this shall have been done, the output of 
the dredge will be considerably increased. 

"Another old French dredge of similar type is now beii^ re- 
paired in the Cryatobal dry dock, and will probably go into com- 
mission about the last of October. ' ' 
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We have been waiting nearly four years to discover that twenty- 
six years ago the French employed dredging machines superior to 
those we have provided. Now we see, if we consult the recent re- I 
port of the Isthmian Canal Commission for 1906-1907, what c 
dipper-dredges have proved their capacity for domg. 

On page 50 we find that : 

"The new five-yard dipper-dredge, similar to those ordered for 
the Colon dredging division, was accepted, and commenced opera- 
tion at noon, May 20, 1907, in the channel in the vicinity of the 
wharf [La Boca]. Prom May 20 to June 30 it was operated 
twenty-two working days, during which time it excavated 22,300 j 
cubic yards of material." 



In the same space of time one old despised French dredge would I 
have excavated 150,000 eubie yards, say about six times what our I 
ao-called "modem dredge" could do. 

So recently as the twenty-fifth of December the "Canal Record" 
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reports, "Work was continued on ten old French locomotives and 
fifty old French dump-cars in order to put them in condition for 



And yet more recently, on the first of January, the "Record" 
tells us that "The Sanitary Department has recently called the 
attention of the Chief Engineer to two aeventy-five-ton coahbai^es 
lying in the Rio Grande where they had been abandoned. These 
barges are in, fairly good condition and can be economically re- 
built. It is thought it will not be a difficult matter to float them 
out during high water in the river. 

"Because of the special design of these old French barges they 
have the same advantages as ships built with a double bottom, and 
are structurally very strong and practically unsinkable. The 
space between the bottom of the barge and the bottom of the hold, 
with the lateral bulkheads, forms airtight compartments, so that 
if a hole were knocked in the hull by a collision, or even if the hnll 
itself were cut in two, the barge would float. This feature of con- 
struction has proved its usefulness on several occasions." 

The ignorance of our engineers about dredging soft ground is 
still darker when the question of dredging hard groimd comes. 

The September excavation of 1907, reports Mr. Goethala, was 
the lai^est which had then ever been made— 1,481,297 cubic yards. 
Unfortunately, of this output 403.852 were dredged in Colon and 
144,625 in Panama— in all 548,477, not in the Culebra but in the 
low and marshy levels of the coasts, and, like so much of the two 
previous months, may. part or all, have to be handled again for the 
construction of the dams, or be wasted, leaving the Culebra out- 
put for this month but 763,286 cubic yards. 

Could the whole of the output be credited to the Culebra, it 
would still be ridiculous to treat the result as a triumph over the 
old French Company, as the organ of the Canal Commission per- 
sists in doing. The latter achieved their average monthly output 
of 1,400,000 durmg 1886-1887 and 1888, with but 15,000 opera- 
tives; we, for a feebler average, with practically little if any yel- 
low or Chagres fever to war upon, with sea-going suction -dredges 
propelled by twin screws costing without their equipment over 
$362,000 apiece, had about 40.000 men on our payroll. 

It may here be remarked parenthetically that the Ancon, which 
ia the name of the first of these powerful and costly dredges, baa 
been employed ever since its arrival at the canal entrance in Li- 



tnon Bay, not in the Cnlebra cut, and when loaded, steams ont to 
Ma to diftchargc its cargo off Toro Point. The otliers by this time 
arn doing the itamc kind of inopportune and wasteful work. 

It will be many years— six at least— by the rate it has been pro- 
(frewiing, before the bottom prism of the canal will be cnt to the 
level of forty feet above the aea in the Culebra in order to obtain 
a water level at eighty-five feet. I apprehend it will be do easy 
matter for those who ordered this expenditure of $1,086,000 for 
suction -dredges to explain to the satisfaction of Congress why they 
were ordered so soon, or when ordered they were set to work when 
and whore it was impossible to utilize their output. Of course, the 
policy of protecting our infant industries requires that no money 
should lie in the Treasury long enough to prompt the plain people 
to ask whether some of their taxes might not be lightened by a re- 
duction of the tariff; but that not being one of the policies for 
which the Washington Government stands at present, are there 
not plenty of other uses for our accumulating millions, from which 
the country some day might derive some advantaged 

If, as the scientists say, dirt is matter out of place, then these 
costly machines are in a dirty business, the more dirty because 
the only other apparent motive than the one just referred to for 
dredging Limon Bay at this time is to swell the amount of output 
and mislead Congress and the public about the value of what ia 
really being done at the Isthmus. 

The only excuse I have for dwelling thus long upon the compar- 
ative achievements of the French and the American canal-diggers 
on the Isthmus is that, from the very inception of the work by our 
Government, it has manifested a fear that there would not be 
glorj- enough to go round if any credit whatever was conceded for 
what, during their many years' occupation, the French engineers 
had done toward proving the practicability of piercing the Cor- 
dilleras by an oceanic channel. 

It will be hard to persuade any person who knows Colonel Goe- 
thals that either he. or any ofBcer of his rank in the American 
army, would, of their own motion, have diverted men and machines 
from the work where most required merely for the ignominious 
purposes of imposing upon and obscuring the judgment of the 
leftislative br&nch of the Go\-emment. No one knows better than 
tt^ also that it is uo part of the business of a Government com- 
ntissioa to %'amit the superiority of its engineers over any others, 
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foreign or domestic, even when they shall have demonstrated the 
fact, which this Commission has not yet done, nor shown any like- 
lihood of doing. Nor is it their business to cook canal statistics in 
a way to disguise either their lack of skill or their extravagance, 
but to build the canal as expeditiously and inexpensively as possi- 
ble—precisely that and nothing but that. This nation is building 
a canal to facilitate the commerce of the world and to multiply its 
industrial resources, not that we may taunt the French for not 
accomplishing twenty years ago what they failed to accomplish 
only for lack of the Government support to which it was justly 
entitled, while our Government at that very time was making ef- 
forts for another Isthmian Canal which, but for the Herculean 
efforts of a French engineer, would have proved infinitely more 
disastrous to us than the French Company's collapse proved to 
them. What that Company had actually done for a canal we 
thought worth to us, and gave $50,000,000, in addition to the 
proof which they and they only could furnish, that the Panama 
route was the only practicable trans-continental canal route. Nor 
must we ever forget that but for a French engineer's superior 
judgment and active interference, we would have now been em- 
barked upon another canal enterprise upon which we would have 
spent hundreds of millions before discovering that it was still- 
bom and could never be trusted to take on its bosom a ship or a 
steamer. 

And now my readers, if any are so patient as to have followed 
me thus far through this dreary Serbonian bog, may be provoked 
to ask if we are to despair of having a trans-eontinental canal, or 
are we to be bankrupted in digging it? To these questions I an- 
swer that I do not despair of our having a stable, ample, and per- 
manent canal, but not in this generation, if even in the next, un- 
less prosecuted by other methods than those recommended by the 
President and by which it has been and is still operated. 

I must here be indulged with some reminiscences which will 
explain, and I hope may excuse my meddling publicly with prob- 
lems the solution of which are usually and properly supposed to 
belong exclusively to professional engineers. 
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In the month of February, 1886, in response to an invitation ad- 
dressed by the late Count Ferdinand de Lessepa. the projector and 
the President of the Panama Canal, to the Chambers of Commerce 
of the maritime world to meet hijn at the Isthmus and inspect the 
progress of the great enterprise he was then prosecuting there, I 
accepted an invitation from the New York Chamber of Commerce 
to act as its representative on that occasion. I had been upon the 
Isthmus but two or three days before I realized the necessity of 
asking President de Lesseps if he could not put me into communi- 
cation with some ofBcer to whom I might with propriety apply for 
such information abont the works as I required, without troubling 
him. The Count was no longer a young man ; like myself he was 
not an engineer nor of course familiar with the details about 
which I was seeking light. "Certainly," he replied, "I will pre- 
sent to you the best man for your purpose that we have. He knows 
more about the canal work than any one else on the Isthmus." 
Presently, and obviously at his behest, a yoimg gentleman ap- 
proached and was presented to me. In presenting him the Count 
said to him with some emphasis, "Mr. Bunau-Varilla, you will 
please give Mr, Bigelow all the information he asks of you about the 
canal, without any reservations whatever," or words to that effect. 
The following morning I submitted to this gentleman, with whose 
name the world is now familiar, a series of questions which I had 
prepared on my voyage from New York, remarking at the same 
time that it would be a better economy of his time as of mine, for 
him to take the questions and underwrite his answers during his 
moments of leisure, than for us to sit down together to the work; 
for I saw that he was a very busy man, though I did not then 
dream, what I afterward learned, that he was only twenty-six 
years of age, and at the time was not only Engineer in Chief of 
the whole work, with from ten to fifteen thousand men under his 
command, hut had the exclusive charge of the forty or fifty dele- 
gates who were to be slept, fed, transported about the Isthmus, 
and individually enlightened in regard to a complex system of 
works of which few of them could boast, more than myself, of i 
having even an elementary knowledge. I did not then, nor until ] 
some three months later, learn Mr. Bunau-Yarilla 'b age or official | 
position and importance. Shortly after the guests of Count da I 
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Lesseps left the Isthmus, Mr. Bunan-Yarilla had been stricken 
with the country fever, a by no means anrpriaing result of the 
acciimnlated cares that had been heaped upon him, in addition to 
those belonging strictly to his ofBci^ position, and after narrowly 
escaping with his life he took a sick leave and returned to Prance 
for a change of air, nursing, and rest, calling upon me in New 
York on his way, his place as Chief Engineer being filled by Mr. 
Boyer.^ 

My acquaintance with Mr. Bunau-Varilla, thus renewed in New 
York, it has been a great pleasure I think to both of us ever since 
to cultivate ; and I have thereby been qualified to give some par- 
ticulars about his antecedent as well as subsequent life which is 
likely to make his name as enduring in American history as that 
of any other man of foreign birth. 

Bom in Paris in July, 1859, he graduated as Engineer of the 
Corps des Fonts et Ckaussees in 1883 ; was detailed by the French 
Government as Engineer des Fonts et CMussies in Tunis and 
Tripoli from May to September, 1883 ; again at Bayeux in France 
from September, 1883, to October, 1884. He was then sent by the 
Panama Company as Engineer in Chief of one of the three divi- 
sions on the Panama Canal from October, 1884, to April, 1885, 
taking, at this time, command of two of the three divisions of the 
canal, and in September, 1885, after the departure of Mr. Dingier, 
the Engineer in Chief of the canal, he was selected, as the fittest 
man then in the service of the Company, as his successor. 

During his absence on sick leave the contractors for the exca- 
vations in the Culebra cut failed. As this cut was regarded and 
still is quite the most serious physical obstacle the Canal Company 
had to contend with, Mr. Bunau-Varilla, on his return to Panama, 
was requested to form a new company especially to prosecute that 
work. 

Though the effect of this change was to separate Mr. Bunau- 
Varilla from the staff in September, 1886, he cheerfully accepted 
it. Before a year elapsed in his new position the difficulties he 
encountered from the torrential rains at the Isthmus in getting rid 

*Mt. Bnnau-Yanlla'B immediate predecesHor as CMef Engineer, Mr. Ding- 
ier, bad himself resigned and retnmed to Franc«, broken-hearted by the Iobh 
of his wife and all hia children from the malignant fevers of the countr;. 
Bniura-YariUa'B Buccesaoi died of the tame disease in the mouth of April of 
the Btune jear. 
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of bis excavation by rail were so serious and costly that he became 
satisBed that some new method must be devised. Takiug a hint 
from the greater cheapness of transportation by water than by 
land, well known to engineers, he began some experiments in arti- 
ficial pools or lakes with dredges and tugs. He at length satisfied 
himself that excavation by a floating dredge, to be towed by a tug 
where its contents could be discharged promptly and at little ex- 
pense automatically, would put an end to many of the difiicultiea 
to which the previous contractors had succumbed ; that there 
would be no further need of the army of workmen to be constantly 
changing the rails as the excavation progressed, nor of workmen 
to watch and adjust the track, which could be neither firmly 
placed nor properly ballasted to long endure the use required of 
them. By this device he apprehended no further serious difficul- 
ties in contending with the frequent tropical deluges which cover 
and bury the rails with the detritus washed in from the walla of 
the trench ; no more of the incessant derailings of cars which the 
incurable conditions of the soil and climate make inevitable, block- 
ing often for weeks all communication between the points of load- 
ing and of discharge, leaving hundreds, if not thousands of men 
uuprofitably idle or employed in repairing wreckage. 

While thus experimenting with floating dredges, though still in 
a small way but encouraged by its success, he conceived the idea' 
in 1887 of a temporary high level lock canal to be later dug by 
dredges floating on the water supplied by the Chagres River. 

His plans were adopted and executed from the beginning of 
1888. The financial collapse of the Company however, at the end 
of 1888, terminated his connection with the work. Had he been 
permitted to continue in charge of the work, he had counted con- 
fidently upon having the first navigable level across the Culebra 
cut established at the 170-foot level, and to thus open the canal for 
traffic in 1891. 



I 



rv 

When, during Mr. McKinley's administration, our Congress] 
seemed determined to pledge the credit of our Government in ] 
favor of an Isthmian Canal through Nicaragua, a bill for that 
purpose having passed the Senate both in January, 1895, and 
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1898, with only few opposing votes, and with no opposition from 
the Executive, some prominent gentlemen from Ohio met Mr. 
Bunau-Varilla by chance at a lunch in Paris at the time of the 
Exposition, and this disposition of the Washington Government 
became naturally a topic of conversation. As naturally it led to 
Mr. Bunau-Varilla 's exposure of the folly we were in danger of 
committing. The merits of every imaginable canalizable pass ia 
Central America had been more exhaustively studied by Mr. 
Bunau-Varilla for the De Lessepa Company than it had ever been 
studied before or since, and he had published a book in 1892 on 
the Panama and Nicaragua canals. 

But a few months after this conversation, Mr, Bunau-Varilla 
received a note from one of the guests at the Paris symposium ask- 
ing him if he would not come over and address a body of leading 
engineers and business men, who would be invited to meet him, on 
the subject of the relative merits of the Nicaragua and Panama 
routes for a trans-continental canal. Mr. Bunau-Varilla promptly 
notified the writer of his acceptance of the invitation. In less than 
a month, in January, 1901, he was heard in Cincinnati by a select 
audience, invited by the Commercial Club of that city. He was 
the same evening invited to address an audience, composed ex- 
clusively of engineers, on the same subject, at Cincinnati, and then 
at Cleveland, at the request of intimate friends of Senator Hanna. 
Subsequently, with brief intermiasiona, he responded to similar in- 
■yitations from Philadelphia, Boston, Chicago, and, finally, from 
the Chamber of Commerce of New York. One of the results of 
these confereneea was that at the following session of Congress the 
Nicaragua route was almost unanimously abandoned by both 
houses, for the Panama as the most desirable route. As a COQ- 
Bequence of this change of public sentiment in Washington, the 
Colombian Government cooperated with Mr. Hay moat zealously, 
and directed its diplomatic representative at Washington to nego- 
tiate a treaty to that efifect, which was formally signed by the offi- 
cial representatives of the two governmenta. 

When it became known at Bogota, however, that we were will- 
ing and had actually agreed to pay $40,000,000 for the property 
of the French Company, whose charter had but one year moni to 
mn, if a debatable prorogation of six years was not enforced, the 
Colombian Government refused to ratify the treaty, The ob- 
ject of this strange behavior, avowed by members of the Col- 
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ombian legislature, was to await the expiration of the Freni 
charter, refuse to adhere to the prorogation, then confiscate 
whole property of the French Company on the Isthmus, and ap- 
propriate the $40,000,000, or perhaps s larger sum, if a larger 
could be extorted, to their own use. Our Government, so long at 
least aa John Hay was Secretary of State, eould be a party to no 
such iniquity; neither were the people of Panama willing to risk 
the possible and even probable adoption of the Nicaragua alter- 
native, which had many allies with large pecuniary interests 
staked upon its adoption. The result was the determination of 
the people of Panama to sever their political connection with the 
State of Colombia, and, following our example of 1776, proclaim 
their independence. 

Having been kept by Colombia always impoverished to the lasfei 
degree, and finding themselves unable to organize any efifective 
defence of their independence if contested, for want of means to 
pay for weapons and soldiers and ammunition, a committee of 
three or four of the leading citizens of Panama— one of them the 
first and present President of the State of Panama— then repaired 
to the United States, where they had, of course, the best right to 
expect it, for financial aid. Of course they sought Mr, Bunan- 
Varilla, who chanced to be then in New York, and with whoaoij 
previous history in Panama they were familiar and whose service*" 
to the canal they appreciated. Knowing full well the aggravating 
nature of their grievances, he lent them, without hesitation, 
$100,000, which he placed to their credit with the banking house 
of J. P. Morgan & Co. of New York. With that equipment fund 
the Panamanians were able to put themselves so far in a defensive 
position that the Colombian Government did not think it prudent 
to attempt seriously to disturb it. They realized that they had 
imitated the foolish dog which lost the beef in his mouth in trying 
to secure what he supposed to be another piece reflected in the 
water he was crossing. 

The people of the United States have always thought it a fineJ 
thing, and one which every American minister on being accred-" 
ited to the Government of Prance is accustomed to refer to in 
laudatory terms, that Louis XVI lent us a few millions to main- 
tain our independence in 1776. But King Louis lent hia people's 
money, not his own. Mr. Bnnau- Varilla lent his own money and 
at a far more serious risk. 
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Under any dynsffii^ goverament in Europe the conduct of Col- 
ombia in refusing to confirm a treaty which she had successfully 
used every means available in diplomacy to induce a friendly Gov- 
ernment to sign, would ^lave been regarded as an ample justifica- 
tion for an appeal to the last argument of kings. 

We were thus aiyl stiU remain, indebted to Mr. Bunau-Varilla, 
not only for rescuing us from the disastrous folly of attempting a 
waterway through Nicaragua, and for the independence of the 
State of Panama, but for what is more immediately and specially 
important to us, for drawing with his own pen the treaty known 
to history as the Hay-Bunau-Varilla Treaty, which secured to U8 
privileges of incalculable importance for the prosecution of our 
great national and international enterprise of which the State of 
Panama is to be the theatre ; privileges the value of which at some 
future day will be more fully realized than they are at present. 



The Hay-Bunau-Varilla Treaty with the new Republic of Pan- 
ama was signed in November, 1903, and ratified February, 1904. 
The Isthmian Canal Commission, of which Admiral Walker was 
the first President, was recast and converted into an Executive 
Committee of Construction, and men ranking as eminent engineers 
were selected from different States for this Commission. Mr. Wal- 
lace was sent to Panama as Chief Engineer. Scarcely a year 
elapsed however before this Comraission was dissolved, their efS- 
cieney as canal-diggers having failed to commend itself to the 
President or to themselves. An entirely new Commission was ap- 
pointed, and Mr. Shonts, the president of a western railroad, waa 
placed at its head, Mr. Wallace remaining Chief Engineer and be- 
coming a member of the Commission. This was in April, 1905. 

In the course of two or three months, Mr. Wallace, failing to ac- 
complish what he had thought easy, resigned, and was publicly 
abused as a coward by the Secretary of War. Mr. Shonts then 
recommended the importation of Chinese workmen, and that fail- 
ing as contrary to law, he recommended the letting out the dig- 
ging of the canal to contractors, but upon terms which made illu- 
sory all advantages of the contract system. Both his recommenda- 

CIS] 



tioiu tAiling, and tlie mbe of the oatpot in Cclebra remaining one 
third of what be had pablicly annomiced it was to be, he followed 
Wallace'^ example at the ri^ of being similarly stigmatised by 
Secretary Taft aa a eoward, and he also resigned. This was in 
Jaoaary, 1907, Mr. Stevens, the Chief Engineer nnder Mr, 
ShnntJi, was then appointed to sncceed him as President of the 
Commission. A month had scarcely elapsed before he braved the 
rixk his predecessors had successively incurred, and resigned. It 
then became necessary for Secretary Taft to find a man who could 
not resign. He had tried the Navy, bat Walker was a retired offi- 
cer who conld only be punished by calling him names. So he took 
an engineer officer from the Army who could not resign without 
greater personal sacrifices than army officers can ordinarily afford 
to make, especially when the code of honor does not require a cabi- 
net minister to accept a challenge from a subaltern. 

During these three years none of the several executive officers 
tarried scarcely long enough at their post to become informed of 
the number of men they had under pay and where they were sev- 
erally at work. Of course the function of the Canal CommissifHi 
seemed smothered in surmise; to be pursuing policies which kept 
the Government at Washington constantly on the defensive, "con- 
tinually picking slivers out of their own shins. " 

Sensible of and deploring the President's embarrassment, Mr. 
Btmau-Varilla addressed him two letters setting forth what he 
deemed the errors which his engineers had been making from the 
outset, and hy adherence to which he apprehended that the eanal 
would not be opened for traffic in leas than twenty years if a sea 
level canal was contemplated (as the President had in mind in the 
beginning of 1905), nor for three times the money which his engi- 
neers had estimated it would cost. In these letters he also ex- 
plained how the canal might have been opened for traffic in four 
yoars and at a cost inferior to the original estimates of the canal at 
eighty-five- foot summit level. These letters were dated: the first, 
twonty-sixth of September, 1905, and the second, the twenty-ninth 
of October, 1906.' These letters cannot be too carefully conned by 

' These lotturs we find nt length in a brochure receotl? publiabed in Paris 
by M. Bunaii-Vnrilla entitled Le Detroit de Panama— Documfntg relatifs d la 
SoMion Parfaitt d» ProbUme de Panama. Dunod et Pinat, Publishers. Tb« 
iwrtinent pnasagea of bitth tbeae letters ntll be fuued in Appendix A and Ap- 
pendix B. 
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Qiose who are officially responsible for the millions that are now 
being spent imder what is obviously a pernicious system. 

The vital features of what the distinguished French engineer 
terms the perfect solution of the Panama problem were:— 

First. By dredging the contemplated prism of the canal instead 
of excavating it. 

Second. To this end building on each side four locks for reach- 
ing the summit through the Culebra cut, the level of the water be- 
ing not lower than one hundred and thirty feet above the sea. 

Third. Constructing two dams, one at Gamboa of steel eonerete, 
and one at Bohio of earth,but very low and narrow. Boththesedams 
are across the Chagrea on the Atlantic side of the Isthmus. With 
these dams to collect sufficient water, not only to navigate the 
canal but by its power to supply all the electrical energy required 
for lighting, for driving all the machinery, for dredging and for 
transporting the excavation, thus making an alliance with natural 
forces instead of contending with them. All the hard labor ta be 
done practically, after the construction of the first high level lock 
'canal, by electricity, of which the Chagres would furnish an inex- 
haustible abundance, while the officers and men conducting the 
Iges, scows, and tugs would be sheltered both from the rain and 
the sun, exposure to which are the chief perils of the Isthmian cli- 
mate. 

Fourth. No railway track, cars, or locomotives to be required 
for the removal of much if any of the excavation below the first 
water levels connected by locks, the highest one being the 130-foot 
level. 

Fifth. By dredging under water little or no regard would need 
to be paid longer to the question whether the dredger encountered 
rock, gravel, or mud, science having provided our generation with 
machinery for dredging roek even cheaper under water than 
-rtwve it.' 

The first Isthmian Canal Commission in its report of 1901 fixed 
the expense of extracting submerged rocks at about $4.75 a cubic 
yard. Mr, Bunau-Varilla directed the President's attention and 
that of his engineers to a modem process of rendering the rocks 
dredgeable at a very greatly reduced cost by the Lobnitz system, as 

' See reports and diacuHsion 'before the June Conference of 1907 Institutioa 
ct Civil Engineers — London Tianeactiona of Section II. 
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it is called,' which was iaveQted to meet the exigencies of the Suez 
Canal some eighteen or twfinty years ago. By that system, now 
quite familiar to the Old World, though apparently unknown to 
the President's engineers, the rock work was done for the Suez 
Canal at the rate of fifty cents a cubic metre, or less than one 
tenth the price at which the engineers estimated the price by its 
familiar methods. The rock dredging on the Suez Canal cost fully 
twice what it would cost at Panama or would have cost in Egypt 
but for the interruptions of the work by the frequent paasing of 
vessels and by the long distances to which the excavations had to 
be transported. Mr. Hunter, the Engineer in Chief of the Man- 
chester Canal, is reported as announcing in 1905 before the Presi- 
dent's Consulting Board of which he was a member, that several 
hundred thousand cubic yards of rock, harder than any encoun- 
tered on the Isthmus, were going to be taken out of the Manchester 
Canal to give it a depth of twenty-nine feet by the Lobnitz 
method, and that the cost was rated a little leas than fifty cents a 
cubic yard, which is the price of the excavation in the dry. This 
gentleman since then has published in the "Engineering" of the 
seventeenth of August, 1906, a note about the actual price of this 
mode of rendering rock dredgeable under water and removable by 
dredges. It was, after ten months' experience, eighteen cents a 
cubic yard. In June, 1907, before the Institution of Civil Engi- 
neers in London, Mr. Hunter declared that the average coat after 
completion of the works had been twelve cents per cubic yard for 
making the rock dredgeable. If we add ten ceuts for dredging and 
transporting, the price does not reach twenty-five cents per cubic 
yard, say one tenth of the price fixed by our Isthmian Commission 
in 1906, and one nineteenth of what it admitted in 1907 as the 
standard price. 

These low prices of rock dredging are confirmed by the results 
in many other large maritime works of the Old World, including 
those of the empire of Japan which has purchased seven of Lob- 
nitz's rock-dredging plants from 1900 to 1905. 

In the process of the investigation before the President's Con- 
sulting Board, Mr. Wallace, the first Engineer in Chief of the 
Panama Canal, testified as follows : 

'A eystem by which a column or ahnft of ateel with a movable point may be 
made to deecend upon the hardest rock aod crush it in pieces of the size of a 
man'a hand, when it becomea entirely dredgeable. 
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"As to the excavation of rock under water there is a process of 
which there has been no question in any of the reports, but I think 
that Mr. Bunau-Varilla has referred to it. It is the process which 
'Gonsiste in breaking rock by what they call the hammering sys- 
tem." 

Mr. Hunter: "Tou mean the Lobnitz system V" 
Mk. Wallace: "1 do not know how you call it." 
Mb. Hunter: "You need not dwell on that subject; we have dis- 
cussed this in the Commission fully. It is a process with which 
both Mr. Quellenuee and I are very familiar." 

Mr. Quellenuee was a member of the Consulting Board. He had 
teen selected on account of the distinguished position he held aa 
Consulting Engineer of the Suez Canal. It is a curious eireum- 
stanee that Mr. Wallace, the firat Chief Engineer of the Isthmian 
Canal, had never heard and did not know the name of the Lob- 
nitz system, and still more remarkable that in the official report 
made by the Consulting Board there is no reference to the subject 
«f the Lobnitz system, although Mr. Hunter, the chief engineer of 
fthe Manchester Canal, says: "We have discussed this subject at 
■grreat length. Why it was excluded it is difficult to surmise, unless 
"the resident engineers knew nothing about it, or the miUjons of 
money and the years of time saved by its use in the construction 
■of the canal were not worth saving. By this process there would 
be no loss of time, as by the dry haul, where, during the rainy sea- 
aon, thousands of men may be left idle while a train or an engine 
B being extricated from the mud into which the railway track has 
been sunk or washed away. Nor would there be any correspond- 
ing expense for relaying the track every three or four feet that the 
trench is deepened. In fact, the dredge would almost completely 
supersede the services of the railway while the men would be pro- 
ieeted from sun and rain." 

An objective lesson of the advantage of this wet haul has quite 
recently occurred and was thus first reported in the "Canal Re- 
ijord" of October the ninth: 



"Owing to the heavy rainfalls of the past few weeks, the Cucar- 
acha slide which remains quiet during the dry season has again 
begun to move. It remained practically quiescent during the en- 
tire period of control of the new French Company. With the re- 
sumption of work by the United States in 1905, the slide again be- 
i gan to move and has continued to give more or less trouble during 
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every wet season sioce. The total amount of material in movement 
is estimated at about 500,000 cubic yards. The movement during 
the present season has been more rapid than usual and the berma 
have been filled up, permitting a part of the material to get into 
the canal prism. Shovel No. 223 was caught by the moving mass 
of material on October 4th and was extricated unimpaired on Oc- 
tober 6th. Shovel No. 109 was also caught, but was pulled out by 
wrecking train on October 5th." 

In the succeeding "Record" of the sixteenth October we read; 

"The work of removing the material eaat into the Culebra cut j 
by the Cucaracha slide has continued without interruption day I 
and night since the last issue of the 'Canal Record,' and several 
hundred cubic yards of material have been taken out. To avoid 
delaying the movement of the dirt trains a track is being laid 
from the bottom of the cut up to the second level on the west side. 
This track will be completed in about a week, and when finished 
the movement of dirt trains will cease to be affected by the slide." 

Here we have a slide of 500,000 cubic yards, part of which went 
into the prism of the canal, and the rest so occupied the track as to 
delay or obstruct the movement of dirt trains more or leas for the 
succeeding two months at least. Two shovels were caught by the | 
moving mass which it took two days' labor to extricate. A new | 
railway track had to be laid which was to take two weeks to con- 
struct, and meantime we can only guess how many men are to I 
withdrawn from the canal work proper and for how long a time. 
By the "Canal Record" of November 6th we learn that the work 
in the Cucaracha slide "has been aided by the slow movement of 
the elide which has dropped from fourteen feet a day, the rate 
maintained daring the first two weeks, to about four feet a day. 
Two tracks have been laid past the foot of the slide, and the third i 
track (three tracks instead of one) will be laid in a few days. The j 
movement of dirt trains to the full capacity existing before the | 
slide will then be resumed." 

In the same "Record" of November 6th we are told that the to- j 
tal excavation during October was 1,868,729 cubic yards. Of this | 
grand total of excavation, it adds, 826,891 cubic yards were from | 
Culebra, while the total by dredges was 766,754 cubic yards,— 
409,632 of these at Colon and 357,122 at La Boca. On accessory , 
Work outside the canal prism, 24,258 cubic yards were taken by j 
dredges, by which it appears that 791j012 cubic yards, or more| 
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than half of the reported October ontpnt, were not taken from the 
Culebra division but from the low levels at the extremitiea. 

During a period now of entirely six weeks at least, up to Novem- 
ber 6th, all the force on the canal that could be made available for 
that purpose has been occupied in fighting the Cucaracha slide. 

We are therefore bound to conclude that a very considerable 
proportion of the 826,891 cubic yards reported to have been taken 
from the Culebra cut was taken from the Cucaracha slide and not 
from the prism of the canal in the Culebra division. Had the at- 
tack upon this hill been made by a floating dredge, the slide would 
in no way have necessitated the interruption of the work for its 
removal for six weeks or probably two months, while building 
three railways, which would then have been apparently super- 
fluous. 

Nothing that indicates a disposition to exchange the dry for the 
wet haul has yet transpired in executive quarters. 

On the contrary, in the report of Mr. Goethals of October, 1907 
(Annual Report of the Isthmian Canal Commission, page 3), we 
read: 

"As the rock portion of the cut can be removed . . . more 
economically in the dry than in the wet— ' ' 

Does not this monumental error show the necessity of complet- 
ing Colonel Goethals' instruction on this capital point? However 
valuable may be his services on the canal his time will be infinitely 
better employed if he is sent to Europe and to Japan to learn what 
he seems to ignore absolutely, the cheapness of rock extraction by 
dredging if properly handled, and that it is now muck cheaper 
than to remove it in the dry. 

As the difference between the wet haul and the dry haul means 
a difference of at least half in the expense and of more than half 
in the time required to open the canal for traffic, I will here insert 
Bome extracts from the Transactions of the English Institution of 
Civil Engineers, giving the substance of a recent conference of 
that body in relation to rock dredging with special reference to the 
present rock removal operations at Blyth. The substance of 
their deliberations are embodied in the following extracts from the 
statements of two of the conferees. 

Me. W. H. Hunter (the Engineer of the Manchester Ship Canal) : 
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"In rock-breaking with rams under ordinary conditions it may be 
reckoned that about 115 blows could be delivered per hour paid 
for work. Mr. Quellennec adds that, as a matter of fact, he gets 
eighty-three blows, so that the difference between the eighty-three 
and the 115 represents the loss due to stoppages occasioned 
passing traffic. We are working, especially in the daytime, under 
similar conditions ; and perhaps it may be interesting if I give 
exact figures for the last complete month for which the figui 
have been tabulated— that is, for the month of April. . 



"Wb have at the present time broken with the roek-cutter ji 
under 280,000 cubic yards of rock. Taken all round, the average 
cost of rock-breaking, which is the point we are really concerned 
with here, has been 5.9d. You will observe in Mr. QueUennee's 
figures that there are great differences, owing to the varying char- 
acter of the rock, but these are actual figures got out by the ao- 
countants to the Canal Company. They are actual figures which 
are furnished to rae month by month of the cost of the works which 
are in hand ; and adding that 2d., if you like, it makes the average 
cost of these nearly 300,000 cubic yards of rock broken by the cut- 
ters something under 8d. These are plain matter-of-fact figures.' 
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Mr. p. Bunau-VabilijA : "The two very interesting and import 
notes that have been read in connection with submerged-roet ' 
dredging brings out a factor of the highest importance which can- 
not be emphasized too much. , , . Now we have arrived, 
thanks to the Lobnitz system, to a point where it can be said that, ■ 
even against the hardest rocks, the dredging system has every ad- J 
vantage. I wish to point out that from now onward rocks under 1 
water can be excavated at a less price than in the open air. It 
must also be remembered that the last word has not been said with 
regard to the rock-dredging system, and that new improvements 
can be expected which will tend to still further lower the price at 
which the work can be done. The cost of the work, which, as the | 
authors of the notes and the eminent chief engineer of the Man- 
chester Ship Canal have shown, is to-day very low, is bound to be | 
in the future stiU lower, for the very same reason that makes it J 
now much cheaper than when the Lobnitz system was first intro- 
duced. , . . 

"We have heard this morning Mr. Hunter stating that on the J 
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Manchester Ship Canal the average cost of making 280,000 cubic 
yards of rock dredgeable had been 5.9d. We must note the very 
important cireumstanee that in three different parts of the earth, 
in the Suez Canal, at Blyth, and at Manchester, experimental 
prices are given of the coat of transforming rock into ordinary 
dredgeable ground ranging from 6d. to lOd. a cubic yard. These 
are indeed very low prices. You will further notice that in each 
of those three cases there are hard strata. Mr. Quellennee said 
that some of the strata are extremely hard; Mr. Sandeman tells 
us that there is a part of the rock treated at Blyth whieh can com- 
pare in hardness with basalt, and Mr. Hunter also pointed out that 
there ia a very tough and hard rock met with at Manchester. 
Those three facta show that in the three easea the conditions range 
from hard to soft rock, and that the Lbbnitz system is not to be 
stopped by any hard rock, , , , 

"I wish, as a final remark, to state that however reduced are 
the prices now obtained, still lower ones are forthcoming ; we have 
not arrived at the end of the development of the Lobnitz system, 
nor have we arrived at its full eSicieney and the lowest price of 
its operations. "We see from Mr. Quellennee 's note that rams of 
three tons, four tons, or five tons could not pierce the hardest 
ground more than one foot eight inches, and that the cost was 
78. Si/^d. With rams of thirteen tona the ground was made 
dredgeable to a depth of two feet seven and a half inches 
and the price was reduced to about la. Therefore a 
threefold increaae of the ram haa produced that extraordin- 
ary transformation in the cost and in the productivity of the 
Lobnitz system. Why shoidd the ram be limited to fifteen tonsf 
There is alraolutely no reason whatever. We have seen an extra- 
ordinary development of the results by trebling the weight of the 
rams. I am perfectly sure that if we make another step of the 
same importance, if we go to rams of thirty tons or forty-five tons, 
■we shall see these already very low prices, ranging from 6d. to 
lOd., brought down to something absolutely insignificant. For the 
very hard material in the Suez Canal, whieh, as Mr. Quellennee 
Bays, requires six times more blows than the average rock, the cost 
will be brought down to what is actually the average. I foresee, 
therefore, by the simple development of the method which is now 
passing through one of its progressive stages, the price being 
brought down to an insignificant amount of 2d, or 3d., and the 
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hardest grounds made dredgeable for about 8d. to 12d. Even with 
fifteen-ton rams, it is very easy to see that there is no hardness of 
roek that can resist destruction by the Lobnitz system. When a 
fifteen-ton Lobnitz ram (thirteen tons in water) presses upon the 
ground in a statical condition, it exercises pressure which is five 
times the limit of resistance of the hardest rock {porphyry, 
two and one half tons per square centimetre), and when it falls 
from a height of ten feet the accuhiulated energy on the point, 
which is one centimetre surface, is just twenty-three times the av- 
erage energy accumulated per square centimetre of the section 
a shell going out of the most powerful gun existing." 



VI 



Mr. Bunad- Varilla 's suggestion was to provide the first of 
locks at the 130-foot level with a bottom at ninety-five feet say, 
which was sixty-five feet below the average level at which the dig- 
ging of the bottom of the Culebra cut was left by the French 
Company, The President, under or with the concurring assent of 
his engineers, recommended that they should defer providing a 
single lock until they should reach the eighty-five-foot level for the 
water and the forty-foot level for the bottom. This means a post- 
ponement of any use of the locks for any purpose until the Cule- 
bra cut for the whole seven miles had been deepened one hundred 
and seventy feet below its level as left by the French Company, 
and fifty-five feet lower than recommended by Mr, Bunau-Varilla. 
Even should it ever be contemplated to use the locks for the wet 
haul as proposed by Mr, Bunau-Varilla, this decision defers any 
use of the canal for transit purposes for the many years to be con- 
sumed in digging down the fifty-five feet to the eighty-five- foot 
level. The object of beginning the lock system at the earlier 130- 
foot level was not only to expedite the digging of it without wait- 
ing longer than was absolutely necessary, but also that the canal 
might the sooner become navigable and begin to earn its espeoses, 
which would seem to have been perfectly practicable in four yeais, 
or by next May. 

At present the public has no reliable evidence that the prism of 

the canal on the Culebra has been deepened a single foot through 
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the whole aeven-mile breadth of the Culebra hill, if even at any 
part of it. The excavations thus far have been mostly, if not en- 
tirely devoted to widening the trench already cut by the French 
Company. 

In regard to the locks, Colonel Goethals as late as the eighteenth 
of August last reports: "In order to lay concrete in locks next 
year a plant must be contracted for this year, but appropriation 
not sufficient." He then asks permission to run in debt in excess 
of the appropriation,— $4,000,000 for labor and $4,000,000 for ma- 
terial, which means of course in part "the plant" for the locks. 
Thus it will not be until 1909, when at the present rate of monthly 
expenditure the entire estimated cost of the canal will have been 
expended, that the real construction of the locks can be expected 
to begin. 

Colonel Goethals in asking permission to mn the Secretary of 
War's face for $8,000,000 says: "This is required, not as an in- 
crease of cost of canal but in order io work faster." This despatch 
"will establish the Colonel's hitherto unsuspected reputation as a 
humorist. 

The President promptly sanctioned his engineer's request "to 
continue expenditures in excess of pro rata monthly allowance on 
account of present necessities and unforeseen developments." 

It -will be just like our Congress to be asking a lot of imperti- 
nent questions about what were these unforeseen developments. 
The only unforeseen development at present in evidence is the 
shameful fact that by the end of the fiscal year in June, six and a 
half tenths, say two thirds, of the estimated cost of the works 
,($78,000,000 out of $120,000,000) will have been spent and not 
one quarter of the work will have been done. 



VII 

Mh. Bunau-Vahilia recommended to the President a lock canal 
at the 130-foot level of the Culebra as the most expeditious way by 
many years of providing a waterway available for commercial or 
military purposes, but with the understanding that the locks were 
a temporary provision, to be maintained only until the canal would 
be converted into a strait. 

This plan of a temporary lock canal, contemplating its contem- 



poraneouB enlargement into a navigable Strait without intermpt- 
ing the navigation of the lock canal, was pressed by Mr. Bunan- 
Varilla upon the attention of President Roosevelt's Consulting 
Board in September, 1905. He pressed it upon them and 
President at that time, and again in 1906. 

First. Because, as he explained, the work of the enlargemi 
could go on without interfering in the least with the operatii 
the lock canal or with its traffic ; 

Second. Because of the extraordinary and unexpected redui 
tion of the cost of excavation by the employ of natural or gratui- 
tous water power ; 

Third. Because of the earlier opening of the canal for traffic by 
beginning the wet haul at the 130-foot level, which he counted 
upon achieving in four years ; 

Fourth. Because of the reduced cost of disposing of the deblais; 

Fifth. Because of the seismic disturbances to which the Isthmus 
is subject and which by a seam in a single lock or dam might intfir- 
rupt further traffic on the canal for an indefinite period if not for- 
ever. Hence the necessity of making the period of our dependence 
upon locks as brief as possible ; 

And, finally. 

Sixth. To provide for the inevitable exigencies of commerce for 
which the lock canal as recommended by the President and now in 
course of construction will in a very short time prove totally 
adequate. 



Assuming as true, what authentic statistics already teach ns, 
that there are now ready to take advantage of the canal six mil- 
lions of tons of freight, what shall become of the tonnage that will 
be waiting when the American population between the Pacific and 
the Rocky Mountains, now amounting to only about four millions, 
shall reach forty miUiona ? What shall become of the traffic when 
the population of the extreme East, a third of the human race, 
wakes up from its long sleep I What will become of the traffic 
when close commercial communications shall be established with 
the Atlantic coast of America, so rich, productive, and indi 
triousl 

Consider the traffic of the Saulte Sainte Marie through whi( 
in 1869, less than forty years ago, there passed a little more than' 
half a million of tons. In 1903, barely thirty years later, thirty- 
five millions of tons were carried, and this, subject to an interrup- 
tion of the navigation by ice for a third of the year. The trafiSc 
for 1905 exceeded forty-four millions of tons. Vessels 
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Tilready building, not only in Europe, but what is more & 
IrJapan, which could never be locked through the Isthmian lock 
8 now under construction. 
So recently as the first of November the following statement ap- 
I peared in the editorial columns of the "New York Tribune" : 

Entirely apart from future developraents, therefore, the present 
demand is for a canal which will give commodious passage to ships 
of 88 feet beam and 785 feet length. We may well doubt 
whether the locks as originally planned would do that. A width 
of 100 feet would leave only six feet at each side of the Mauretania 
or of one of the new battleships which this country is about to 
build- Theoretically, on the principle that "a miss is as good as a 
mile" that might be enough. Indeed, a ship 99 feet wide would 
be quite safe in a lock 100 feet wide, provided she could be kept 
perfectly true in the centre. But in raising and lowering the ships 

the locks it would in practice be exceedingly difficult— without 
taking entirely too much time in the process — to avoid some oscil- 
lation, and the results of even a slight impact of a 25,000-ton steel 
ship against the walls of a concrete lock are not to be contem- 
plated without much apprehension. The additional ten feet now 
decided upon will increase the space at each side of the ship to 
eleven feet. That may be enough, but we doubt if many prudent 
engineers will consider it an excessive, if even an ample, ma^n 
ef safety. 



. VIII 

JFor reasons already cited and others which may become before 

■long of even greater importance, Mr. Bunau-Varilla two years ago 

tnrged upon the President as a manifest duty to dismiss from his 

ind the idea of regarding the lock canal as a perpetuity, but to 

■liave it constructed with distinct reference to its contemporaneous 

Jenlargement to a waterway forty-five feet depth at the lowest tides 

and six hundred feet breadth at the surface of the water, so that 

the largest ships likely ever to be built may navigate it easily, 

safely, and aa early as possible, and of course dispensing with all 

locks as speedily as possible,— even with tide locks which would be 

necessary for a narrow sea-level canal and are no more necessary 

with the straits which Mr. Bunau-Varilla advised. 

Certain that the permanent lock level canal now 
letion, if prosecuted by the present tardy and 
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■wasteful processes, will require very nearly if not quite an equal 
number of years to begin to earn anything that the strait would 
require, and that it will coat more than the strait, and when built 
will be quite unable to accommodate the steamers of the standard 
dimensions for ocean navigation at that time, if not of vessela the 
keels of which are already laid. 

A temporary lock canal is indispensable to provide the watei 
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First. To furnish the light, heat, and power necessary for thi 
whole canal zone ; 

Second. To float the dredges, the scows, and the tugs 

Third. To dispense with the daily increasing costliness of tl 
whole railway system of excavation at the Culebra ; 

Fourth. To speed the time by eight years at least, when the.] 
canal would become available for traffic. 

In his exposition of this subject before the Consulting Board 
Mr. Bunau-Varilla insisted that the sea-level canal with tidal locks 
recommended by the majority of the Consulting Board would eon- 
Bume as much money and time as the Strait of Panama would 
consume by the methods he had proposed for providing water 
power and its employ in excavation, if adopted. He gives the fig- 
urea as computed by the Isthmian Commission for the sea-level 
canal at $300,000,000 and in this allows twenty per cent, for mar- 
gin and oversights. 

In regard to the strait, Mr, Bunau-Varilla estimates the number 
of cubic yards of excavation at 600,000,000, of which sixteen large 
electric dredges attacking the central prism would take out 
30,000,000 cubic yards a year, or the whole 600,000,000 in twenty 
years, "This estimate"— as to the time allowed to build the strait 
— twenty years — during the operation of the lock canal — he says, 
"is like all that I presented to the Board, the maximum maxima- 
rum of time and cost. The central prism embraces less than half 
of the total cube, requiring but 260,000,000 cubic yards of excava- 
tion. The other parts of the canal to be enlarged for the strait 
should be dredged simultaneously with the Culebra, in which caae 
the enlargement and deepening of the lock canal into a Btrait« 
would require but about ten years." 

This prophecy invites here a reference to the ofSeial reports o 
the excavation referred to. 

For the three months, January, February, and March succeed-l 
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ing the President's visit to the IsthmTiB, the monthly output from 
the Culebra cut averaged 673,000 cubic yards. For April the cube 
was reported at 879,500, So far it seemed to realize the prediction 
of the President in December, 1906, when, after referring to the 
323,000 cubic yards taken out in September, 1906, he proclaimed 
that the cnbes of excavation were destined to increase in enormous 
proportions. The next month of May the output feU to 690,363 
cubic yards. The War Department had promised that it should 
pass the million figure. The cube for June fell still lower, to 
624,588 cubic yards. For some reason only known presumably 
in the "War Department, this output instead of being announced as 
early as usual at the beginning of the following month, was not 
published until the end of July, and was colored by reports 
through the "Morning Post" of London of friction between the 
War Department and Colonel Goethals, reported to be much dis- 
couraged and anxious to be relieved from further duty .on the 
Isthmus. It ia with reluctance that I here report an impression 
entertained in quarters likely to be informed, that the friction 
here referred to was that the Chief Engineer at Panama and the 
War or the Executive Department were not agreed about the 
ethics of increasing the output by dredging in the prism of the 
canal, where no place for depositing the excavation had been pre- 
pared. 

The following month we read of the long-promised million cubic 
yards of output at last obtained. This time the news did not have 
to wait till the end of August to be spread over the country that 
1,058,776 cubic yards had been excavated the previous month — 
but accompanied by no intimation that of this output 212,710 
cubic yards were taken, not from the Culebra cut but from the 
canal prism at Colon and at Panama, where the dredging is most 
easy and subjected to no delay for transportation. So. the dredg- 
ing in the Culebra cut for July, instead of yielding over a million, 
was only 770,570 cubic yards. As all the output of the dredges ia 
absolutely required for the dams to be built, why are the dredges 
doing work that is not pressing and with no place ready to utilize 
its output? 

The August report from Colonel Goethals to the President 
claims an excavation by steam shovels and dredges of 1,274,404 
cubic yards. "This exceeds all previous records," says the Col- 
onel. The President sends him a letter of congratulation for what 
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he terms his "extraordinary showing during the month of Aug- 
ust." Unhappily for the credit of both parties, neither alludes 
to the fact that 358,454 of these cubic yards were not from the 
Culebra hill at all, but were dug by the Colon dredges and by the 
Panama dredges, — the dredging of both which ought to have been 
deferred till the places for which the dredgings were required 
were prepared to receive them, and the whole force and money ez-«J 
pended upon the point of most resistance. Thus the August Cnl-I 
ebra output falls back to 786,866. 1 

It is not altogether a strange coincidence therefore that it is in 
this same month of August that Colonel Goethals telegraphs the 
President that all the appropriation for the canal provided by 
Congress for the canal work up to March, 1908, had been ex- 
pended, and urges him to sanction his "running his face" till 
Congress meets to confirm such proceeding, that it may not he 
necessary to reduce the force for want of money. It would be 
painful, of course, but not surprising if Congress should ast Col- 
onel Goethals to explain at whose behest he operated his dredgea 
in the low Panama and Colon valleys so prematurely, and appar- 
ently with no other object than to make a factitious exhibition of 
the least pressing work to the prejudice of the most pressing. Col- 
onel Goethals has officially recognized that the Culebra cut and the 
Gatun dam are the great obstacles with which he has to contend, 
and that the rest of the work would be finished long before these 
were ready, without taking a single man or machine from those 
two most immediately important and pressing fields of labor. It 
will be hard to persuade any person who knows Colonel Goethala 
that either he or indeed any officer of his rank in the American 
army would have diverted his men and machines from the work 
where they are most required merely for such an ignominious pur- 
pose as to impose upon Congress or the public. 

It would not be very surprising if the real explanation of what 
our peripatetic Secretary of War authorizes us to call the "cow- 
ardice" epidemic, which bereaved his canal department of three 
chiefs in two years, may have been reluctance to cook the reports 
of their work to suit the political exigencies of the Administration. ■ 

A few words now about the Gatun dam recommended by the M 
President and adopted by the Commission. I 

This dam was denounced as unsafe, dangerous, and indefensible 
on scientific grounds by Mr. Bunau-Varilla ; it was admitted by 
the President after visiting it, to be "risky," and his Chief En- 
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gineer, who has not yet even begun ita construction, says now that 
the time necessary for the completion of the canal depends, not 
upon cutting its way through the Culebra hill, hut on the construc- 
tion of this Gatun dam. In this he is doubtless correct. This dam 
is simply a preposterous piece of work, and should it be prosecuted 
according to the proposed dimensions, is liable not only to result 
disastrously to the canal itself and to the whole country below that 
will be at its mercy, but also to seriously delay the use of the canal. 

It is to be erected across the bed of the Chagres River, and to be 
7700 feet or a mile and a half long. The water to be supported by 
the dam will be from eighty-two to eighty-six feet in depth, and 
105 feet above the bed of the Chagres. The time for its construc- 
tion as estimated by the minority of the Board is nine years, but 
by the majority of the Board fifteen years. The total filling nec- 
essary is 20,000,000 cubic yards. 

By an almost inconceivable lack of forecast the dams and the 
locks of the President's plan, both on the Atlantic and Pacific 
sides, are so located as to be easily bombarded from the high seas. 

This is the kind of dam which is to displace the dam at Gamboa 
proposed by Mr. Bunau-Varilla, which could be built according to 
his estimate in less than one quarter of the time, at far less than 
one quarter of the expense, and which would be of dimensions and 
of mode of construction, as well as of foundations, which no en- 
gineer or President would ever speak of as "risky." It is not 
Burprisiog that Colonel Goethals speaks of the Gatun dam as 
threatening more delay in its construction than the piercing of the 
Culebra, His delay in beginning this dam warrants at least the 
suspicion that he hopes Congress will relieve him from the neces- 
sity of prosecuting a work which is bo certain to prove fatal to 
the reputation of the engineer whose name is associated with it. 

The strange, not to say obstinate, silence of the Isthmian Com- 
mission in regard to methods of construction of the Panama Canal 
which are commended to them by every consideration of economy, 
whether of time or expense, as well as by the counsel of one of the 
most accomplished civil engineers of the age, who has the peculiar 
advantage of knowing by experience more about the natural ob- 
stacles as well as the natural facilities for building the canal than 
any roan living or dead ever knew, seems inexplicable upon any 
theory which engineers fit to be employed on such a work should 
be willing to avow. 

And how much longer is this scandalously wasteful policy to be 
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tolerated t Shall this Isthmian Commission be permitted to pom 
the gold of our country aa the maiden daughters of Dauaus were 
condemned in Hades to pour water, into a bottomless vessel, eter» 
nallyt 



IX 

Since writing the above, Mr. Goethals, the Chief Engineer of the. 
canal has repaired to Washington and, under date of December 9, 
reported to the Secretary of War that the place which the Presi- 
dent with the aid of his Consulting Engineers has selected for the 
construction of three earth dams on the Pacific side were utterly 
impracticable ; and he recommends another site for dam and locks 
—one lock at Pedro Miguel and two at Mirafl ores— that is, at the 
very site recommended since 1887 by Mr. Bunau-Varilla. ' ' It has the 
advantage over the present project," says Mr. Goethals, "in that 
the dams of lower height, (ess length, and resting on rock com- 
paratively near the surface, can be more easily constructed and 
completed at an earlier date. It is to be preferred by reason of 
the fact that the location of the locks secures them against all 
possibility of distant bombardment and affords them greater e 
enrity against gunboat or torpedo-boat attack." 

Obviously the technical, not tlie military, are the only serious 
reasons. For surely neither the President nor his military ad- 
visors would require two years of reflection to assure themselves 
that a lock five miles inland is better protected from high seaa^ 
bombardment than one at the seashore. 

Now it so happens that there is not a single one of the advan- 
tages of the proposed change of locks and dams that was not just, 
as obvious the day the canal work was visited by Mr. Taft and his. 
Consulting Engineers in April last, nor one that does not apply t 
the Gatun dam with infinitely greater force; nor one which the- 
location recommended by Mr. Bunau-Varilla for dams on eithw 
side of the backbone of the Isthmus would not have avoided. 

Notwithstanding Colonel Goethals' recommendation, which the 
President has approved of, for the abandonment of the Gaton 
dam, the Secretary of War a few days later— on the 16th instant- 
informs the Senate Committee on Interoeeanjc Canals that "it haft 
been decided not to finish the Culebra cut until the work on thf 
Gatun dam and locks is completed. Is the War Office myopic that 
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it can see only the Pacific side of the canal but is blind to the 

Atlantic, or, to use a famous aphorism of Pasealj "True on one 
side of the PjTenees, false on the other"? 

On the same occasion the Secretary indulged himself with the 
cheerful prophecy that "the total coat of the canal work" in his 
opinion "would not exceed $250,000,000, which is only 100,000,- 
000 more than the origiDal estimate of his engineers. The Secre- 
tary and his Engineer seem to be yet more discordant as prophets 
than in their knowledge of the work at the Isthmus, if we may 
trust the following announcement in the "Sun" of the 19th 
instant. 



CANAL MAY COST $500,000,000 

Goethala Says No One Can Tell What the Outlay at Panama Will B* 

Washington, Jan. 9— That the Panama Canal may cost the Gov- 
ernment $500,000,000 was the statement of Col. George W. Goe- 
thals, chairman of the Isthmian Canal Commission, at a hearing 
before the Senate Committee on Interoceanic Canals to-day. The 
admission was brought out in response to questions from the chair- 
man of the committee, Senator Kittredge of South Dakota. Chair- 
man Goethala had said previously that any estimate as to the cost 
of the eanal was guesswork. 

"Are you prepared to say that the canal will not cost more than 
$250,000,000'" inquired Senator Kittredge. 

"No, I am not," was the reply. "I believe it will cost all of 
that." 

"Are you prepared to say that it will not coat over $300,- 
000,000 r' 

"No, as I said before, it is impossible at this time to say just 
what the coat will be," was the reply of the chairman. 

"Would you be willing to say that the cost will not be above 
$500,000,000 V persisted Senator Kittredge. 

"As I said before, it is impossible to say at this time," replied 
Chairman Goethala. "It might even be $500,000,000." 

The "Record" of the eighteenth of December does not give the 
usual report of the work done in the Culebra cut for reasons which 
the reader is permitted to conjecture, but we are told that "good 
progresg was made in the removal of material carried into tlu 
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canal prism by the Cucaracka slide." This slide announced its 
arrival on the fourth of October last by depositing abont 500,000 
cubic yards of earth upon the railway track and an unknown quan- 
tity into the prism of the canal, carrying two steam shovels with 
them. Three months and a half have already been spent in getting 
rid of this slide, and on the eighteenth of December the "Record" 
is hopeful that "within a comparatively short time the slide wilt 
cease to he an inconvemence to the work." This statement leaves 
the reader in doubt whether the Culebra cut is an inch deeper to- 
day than it was on the fourth day of last October, while the output 
of the dredges in the lowlands at La Boca and Colon which should 
have been deferred until the Culebra was cut deeper, boasts of an 
output in November of 782,720 cubic yards. 

Though I have not a word to say in defense of the necessities for 
or the processes by which so many changes in the consulting and 
directing engineers whose advice about the construction of the 
canal has been taken or rejected, I think that the country is to be 
congratulated upon the fact that an army engineer has been finally 
selected for the prosecution of this great work, who, as far as the 
law permits, gives evidence of both the ability and a disposition to 
prosecute it with a single eye to its speediest and most economical 
consummation which the law permits. None of the scandalous 
blunders in the plans or the reckless waste of money which has re- 
sulted can be justly laid to Mr. Goethals. His abandonment of 
one of the two preposterous dams which he was expected to build 
furnishes the best possible augury that at last the canal work haa 
drifted into the hands of a person who brings a competent pro- 
fessional judgment to his task. It allows us to indulge the hope that 
after the suppression of the Sosa dam he will make another and 
equally successful effort to rid us of the Gatun dam. To prosecute 
on the Atlantic side of the Isthmus something ten times more 
foolish than what has already been acknowledged and rejected as 
foolish would surely warrant a writ de lunatico inquirendo to issue 
to the responsible party. 

If now Congress will give Mr. Goethals a free hand, the pre- 
sumption is that he will nest propose, if he has not already done 
it: 

First. Locks at both sides of the Culebra cut, whatever may 
be its actual level to-day, a aeries of locks to join with the seas 
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e canal as it is actually opened through the Culebra cut; these 
locks to be made temporary and economically to pass our battle- 
ships and yet more bulty commercial marine monsters while the 
lock canal is being converted into a strait. 

Second. That he will treat the Chagrea Biver as the greatest 
benefactor and ally of the canal, instead of what it has heen 
Utherto esteemed, its greatest terror and obstruction; will treat 
t as the beneficent power which is both competent and willing to 
do all the work of digging the canal except what would devolve 
npon a comparatively limited number of experts ; to supply light 
by night and by day to prosecute it when necessary, pure and 
wholesome water in abundance for the whole zone, and a reduction 
of the payroll from 40,000 men to not exceeding 15,000. 

Third. Provide the Bunau-Varilla electrical dredges and 
Iiobnitz roekcutters as fast as required to dredge the priam of 

B canal by which the rock work can be made aa dredgeable as clay 
and at smaller expense than blasting rock work on land, and by 
trhich the dredgings will be disposed of without any railway 
Iracks, trainmen, or any of the obstructions, waste of time and 
labor that they imply. 

Fourth. Finally, ask Congress to carry out the President's ef- 
fort, ineffectually made two years ago, to transfer the management 
f the Isthmian Canal from the Secretary of War to the Secretary 
f State where it properly belongs, and thus relieve both the Presi- 
dent and his Secretary of War from duties which in addition to 
their other cares have proved so much too much for both. 
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APPENDIX A 



Washington, 26th of September, 1905 

Translation from the French. 

His Excellency Theodohb Roosevelt, 
President of the United States, 
Washington, D. C. 
Mr. President: 

I have the honor of remittiDg to you inclosed the text of the pro- 
jects which I have submitted to the International Consulting 
Board on the Panama Canal. 

It contains, outside of the mathematical justification of the con- 
ception which I had the honor of presenting to you in March last, 
a new and important chapter on the final development of the 
method which I propose. 

This development insures, by considerations based on technical 
principles of the strongest and most practical nature, an extraor- 
dinary and unexpected reduction of the prices of excavation and 
at the same time a not less extraordinary, a not less unexpected 
rapidity of execution, so soon as the first stage will be passed ; so 
soon as the lock canal will be opened with a summit level at one 
hundred and thirty feet above the oceans, a thing which, as I have 
demonstrated, is obtainable within four years. 

This reduction of the unit prices of excavation, this increase of 
the efficiency of the works, results from the employment of the 
natural forces of the Isthmus, thanks to its waterfalls, thanks to 
the rational utilization of the conditions created by a navigable 
waterway through the Cordilleras, thanks to the infinitesimal price 
of transportation of the spoils that will follow the establi.shment 
of this waterway. It results also from the creation of an interior 
Bea by the erection of a large dam at Gamboa, which interior sea 
will receive all the spoils brought on water to it. 

If the new method allows ^e opening to transit in a space of 
time of which nobody dared to speak, which without it would be 
ehimeric&I, it also allows to contemplate for the final form of the 




eanal an amplitude of which nobody dared to speak, which with- 
out it would be chimerical also. 

It is possible with the new factors of price and of time to eon- 
template not only the establishment of a mere eanal at Panama 
but of a real strait; not only the establishment of a waterway with 
thirty-five feet depth and two hundred and twenty feet width at 
the water level; of a waterway closed at its extremity on the Pa- 
cific by tidal locks, but the establishment of a waterway of such 
grandeur that it becomes comparable to those created by nature; 
of a waterway with forty-five feet depth at the lowest stages of the 
tide and six hundred feet width at the surface of the water; of a 
waterway where the greatest ships will be enabled to navigate with 
freedom without having anything to fear, thanks to this liberty 
of action from the currents produced by the tides freely admitted 
in the Straits of Panama, currents the maximum of which on the 
other hand never will be able to reach three knots and one third. 

The opening of the Straits of Panama which necessitates the 
excavation of six hundred million cubic yards may be easily dug 
ID a maximum space of time of twenty-five years and for a 
maximum expenditure of three hundred million dollars. In this es- 
timation of time is included the first phase, that of opening a lock 
canal with a summit level at one hundred and thirty feet when the 
excavation of a sea level canal with tidal locks, with restricted 
depth and width, cannot become a reality within this time and for 
this sum but under great risk, if one employs as it has been exclo- 
fiively thought up to this day the ordinary methods of work hith- 
erto adopted (excavation in the dry) though such a canal requires 
but one third of the excavation necessary for the creation of the 
Strait. . . . 

If I have discovered an unknown way through this mysterious 
labyrinth, if I have reached by a final step the solution of the 
"Secret of the Isthmus" which holds in suspense humanity since 
centuries, I owe it to the profound faith which I have in the ad- 
vantages that will result from it for man; I owe it to the hope, 
alas, unfulfilled ! that my country would find in the work of one of 
her sons a compensation to the sorrows which this great and gen- 
erous enterprise has caused her. 

It has pleased Destiny to render useless my efforts in that sense, 
but in its unfathomed wisdom it allows me to believe that these 
efforts will not be lost for France because they will be useful to 
America, and that in the grand procreation of the Bosphorus of 
iPanama the two sister republics will rejuvenate their pact of eter- 
nal amity while thinking they have served in common this prog- 
ress, always made of the efforts of the dangers and of the sorrows 
of man. 

In offering to the United States, impersonated in her most emi- 
nent son and in the elected chief of her generous race, the benefit 
of solutions which represent in money more than six hundred mil- 
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lion doUars' saving on the works, and the benefit singularly 
greater still, perhaps, which will result from the immediate de- 
livery of the canal to the activity of its citizens, I am proud of 
having justified the confidence and the friendship of which you 
gave me, Mr. President, so touching and so precious testimonies. 

I have the honor, Mr. President, of presenting to you my very 
deep and very respectful devotion. 

P. BuNAU-VABUiLA. 
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APPENDIX B 



Translation. 



Pabis, October 29, 1906. 



His Excellency Theodoke Roosevelt, 
President of the United States, 
Washington. 
Mr, President: 

I have tried by all means to throw the light of my experience on 
the way to be followed, and on the fifth of March last I wrote to 
you, Mr. President, in an open letter: 

"I do not heaitate to state that the excavation in the dry, which 
is necessary (in the plans you have adopted) to reach a level of 
navigation at eighty-five feet through the central mass, will re- 
tard the opening of the canal much more than it is expected ; that 
this question is the only one which presents a real gravity (keep- 
ing the date of opening announced), and that, therefore, a higher 
passage at one hundred and thirty feet is recommended by all con- 
siderations of logic and experience." 

Here are the grave facta that yon are going to verify during 
your visit, Mr. President : 

The discovery of its real causes may save the Panama Canal 
from most serious dangers. /( may preserve the United States 
from very cruel dangers, also, to which they are exposed through 
the prolongated absence of a communication between the oceans 
in case of war. 

I am trying once more to make the truth conspicuous in order 
to allow you to grasp it, Mr. President, during your next inspec- 
tion of the works. 

Does the cause of the defeat reside in an insufttcient period of 
preparation or in too great economies? 

Evidently no, because more than two years and a half have 
elapsed since the United States are in possession of the canal and 
they will have spent at the end of October the considerable sum of 
thirty-six million dollars. 

The expenses at that date surpass by three million dollars the 
sum of thirty-three million dollars at which were estimated by the 
tlnited States and paid by them all the works done by the two 
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Companies of Panama, all the houses, hospitals, storehouses they 
built, all the installations, and all the plant. 

The Isthmian Canal Commission in their reports of sixteenth of 
November, 1901, and fifth of February, 1906, have stated that the 
old Panama Company had excavated seventy-two million cubic 
yards. To this figure must be added seven million cubic yards ex- 
cavated by the new company. 

If you think that the cube excavated at the end of September 
last by the United States amounts to about three million cubic 
yards, you will see that to make an excavation slightly siiperior to 
three million cubic yards, the United States have already spent a 
sum substantially superior to what they paid according to their 
own estimation for an excavation which is compared to theirs in 
the proportion of one hundred to four. 

If one thinks on the other hand of the accusation of disorder 
and extravagance with which the works of the old Panama Com- 
pany have been loaded, one cannot help reaching the conclusion 
that the actual results demonstrate their inanity and revolting 
injustice. 

It is the error of the experts which is the cause of the defeat 
which the world witnesses to-day. 

One has been led to aaeuse first the soldiers then the officers of 
the army engaged in this war against Nature. 

"Labor is inadequate, we must appeal to the Chinese!" Here 
was the share of the soldiers, 

"The Engineers on the Isthmus are incapable, we must call for 
the contraetora. " Here was the share of the oificers. 

The fault, Mr. President, is not with those who are fighting the 
battle, it is in the strategy which has been forced upon them. 

The actual labor would be superabundant in quantity, no need 
of Chinese would exist, if the efforts of the workmen were not di- 
rected against the natural forces. 

The secret of any struggle with Nature consists in associating to 
your aid the natural forces and not in fighting them. 

I have tried before the Consulting Board to make prevail this 
essential notion that the basic obstacle on the Isthmus was rain un- 
der its torrid climate. To execute the works of excavation, of 
transportation, and of dumping in the dry on rails, it is to be will- 
ing to fight against Nature ; it is to exact from tens of thousands 
of men an unfruitful and sterile eflfort. 

To execute the works of excavation by floating dredges and to 
transport the spoils by water and discharge them into a deep arti- 
ficial lake made in the center of the Isthmus, is to utilize natural 
forces and not blindly fight them. . . . 

' The flgurea given for the cube made by the United States differed slightly 
in the oripnal letter. It was the cube then known by press reports. It has 
been deemed justified to sabstitute to these the final Ugares resulting from 
official records published since. 
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By adopting the ayatem of working in the dry, both for dig- 
ging out the level canal and for digging out the canal with locks 
with a passage at eighty-five feet above the sea, the Consulting 
Board committed the gravest of technical heresies. 

You see, Mr. President, now the palpable consequences of this 
error. Under immense difficulties thousands of men fighting 
against Nature have not been able to do substantially more than 
three hundred thousand cubic yards, either in July, August, or 
September. 

If, as I proposed, the work of excavation, transport, and dump- 
ing by water were installed, three thousand men would easily ex- 
cavate one hundred thousand cubic yards a day in the Culebra cut. 
They would do this immense work protected from sun and rain in 
all seasons. There would then he no need of employing blacks, as 
white men could work perfectly well under these conditions, , . . 
The digging out in the dry of the fifty-three million cubic yardfl 
of the Culebra cut is the huge error of the minority of the Con- 
sulting Board. The present results show a difficulty which will 
only increase on getting lower, for the cut will fill still more with 
rainwater as it gets deeper. 

The dredging machine will therefore have to be applied to the 
excavation. But as the dredging system demands important pre- 
paratory works— the execution of a dam at Gamboa and the con- 
struction of locks for raising the barges into the lake — while this 
work is in progress the excavation in the dry may be continued on 
the highest point of the Culebra. 

"With an excavation of twelve million cubic yards, a canal can be 
opened at the elevation of 130 feet, giving passage to an iron-clad. 
This result may be obtained in four years, even with a monthly 
excavation of two hundred and fifty thousand cubic yards— an 
amount of work on which one may rely. 

The execution of the locks which are necessary for passage at 
this level can also be completed within four years. 

Prom that date on, excavations will be continued on the enor- 
mous scale that the dredging will permit of, without troubling uni- 
versal transit. 

To this method, which is so simple, the Consulting Board only 
raised one objection, namely, the imaginary price that it fixed in 
the most arbitrary way for the cost of the work of breaking the 
rock in order to render it dredgeable. 

Send emissaries to Manchester, Mr. President, or to Liverpool, 
to Suez, Yokohama, Okasaki, Brest, or to Dakar, and they will see 
that the rock is crushed and rendered dredgeable at an iucon- 
eeivably low figure, no matter how hard it may be. 

The price of four dollars, seventy-five cents ($4.75) , fixed by the 
first Isthmian Canal Commission for the extraction of the rock un- 
der water, and the price of two dollars, fifty cents, fixed by ihe 
Conanlting Board, are both equally erroneous and misleading. 
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It 19 this latter price which waa opposed to my proposal. Tha 

" Engineering " of August 17, 1906, contains a document given by 
Mr. Hunter, Chief Engineer of the Manchester Canal, establishing 
the fact that the average cost, during ten months' work, was less 
than eighteen cents (ninepence) per cubic yard for the breaking 
of the rock in the Manchester Canal in order to make it dredgeable. 
By adding the price of seven and a half cents— which is the official 
cost at Panama and Colon — for the dredging, transporting, and 
dumping in deep water, we get about twenty-five cents for the i 
exact price of extraction of rocka harder than the average rock of 
Culebra. 

It is ten times less than the price approved by the Consulting 
Board (two dollars, fifty), and nearly twenty times less than that 
approved in 1901 by the first Isthmian Canal Commission ($4.75), 
moreover the price of twenty-five cents is itself much too high for 
soft rock of Culebra, as the works at Yokohama and at Okasaki 
demonstrate more than sufficiently. 

A revision should be made, based, not upon preconceived ideas, 
but on the practical reality of modem methods of execution. 

This revision will bring about the suppression of the absurd 
dam at Gatun, which Codin de L6pinay only proposed in 1879 
provided that it was recognized as feasible for his project of a 
canal lake. . . . 

Besides this, the canal as it is now being constructed, seems to be 
making as difficult as possible the transformation into a strait, 
which would be so easy if the construction were undertaken with a 
view to this, as I explained to the Consulting Board. 

The minority of the Consulting Board caused the Godin de L6- 
piiiay plan to be accepted as the eternal form of the Panama 
Canal. They appear to have been inspired with the desire to raise 
an obstacle to any possible transformation. But such a transfor- 
mation is inevitable. The statistics of the Sault Sainte Marie 
Canal prove it. 

The Senate only voted for the canal on the formal promise of 
Senator Knox that it would be transformed into this wide, free, 
sea-level waterway which I have called the Straits of Panama. 
But the honorable Senator made a mistake, however, in saying 
that America had half a century before her. 

She has only about twenty years before her after the opening, 
and the transformation must by then, not be merely eommenoed, 
but quite finished. Preparation must therefore be made from 
to-day. 

All these serious facts are worthy of the consideration, Mr. Pres- 
ident, for which I now respectfully ask. 

The date of the opening of the canal will be that of the effective 
protection of the Pacific Coast. Until then it is without any de- 
fense, at the mercy of the enemy. 

Wrong ideas and bad advice may uselessly delay this date from 
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six to seven, and perhaps even to ten years, and may compromise, 
both now and later on, the great work that America has under- 
taken and may perhaps threaten her security in case of foreign 
war. 

The man who declares most plainly the Truth is the one who 
gives the most substantial proof of his friendship. 

It is under the shield of this idea, Mr. President, that I place 
the expression of the opinions contained in this letter, which I 
close with the assurance of my most respectful sentiments. 

P. BuNAU-VABUiLiA. 
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46, Avenue Road, 

Regent's Park, N.W., 

London, hi Mag, 1909. 



Mr. WILLIAM H. TAFT, 

'Presideni of the United States of America, 
"WASHINGTON. D.C. 



SIR, 

On the gth day of January of the present year there 
were signed at Washington, by their respective Plenipoten- 
tiaries, certain International Treaties, between the United 
States of America, the Republic of Colombia, and Panama. 
In view of Panama's geographical position, which makes h 
the potential strategic centre in the unavoidable struggle for 
the supremacy of the Pacific, those Treaties are of world- 
wide importance ; they are intended to bring to a close an 
anomalous and irritating condition of affairs between the 
high contracting parties ; they are bound to constitute a 
precedent of far-reaching historic scope in the future 
relations, not only of the parties thereto, but in all similar 
international occurrences that may come to pass on the 
American Continent. 
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In demanding that the Treaties in each separate case 
should be ratified by the signatory Powers at home, it was 
implied, as an essential condition, that the ratification should 
necessarily and unavoidably, in each and every instance, be 
carried out in strict conformity with the existing law of each 
country. Public treaties in the United States, in Colombia, 
and in Panama, according to their respective Constitutions, 
in order to be valid and binding upon the nation, must be 
ratified by the Legislative Body. 

The trend and the essence of the Treaties in question 
redound principally to the benefit of the United States and 
Panama; they constitute a withdrawal and a settlement of 
the claims put forth by Colombia against the United States 
for the secession of its former province, in which Colombia 
maintains that the United States exercised wrongful action 
prejudicial to the rights and the legitimate interests of 
Colombia ; they signify, as far as Colombia is concerned, the 
recognition of Panama as an independent and sovereign 
nation, and define in a permanent manner the relations 
between Colombia and Panama on a basis of international 
equality. 

It may be taken for granted that, both in the United 
States and in Panama, the indispensable ratification by the 
Legislative Body has been, or will be, forthcoming in strict 
conformity with the Constitution and the laws of the land. 
With reference to what may happen in Colofnbia, it becomes 
necessary to carefully examine the course of action adopted 






r the Government, in order to verify whether the ratifica- 
tion will be the rig-ht and the lawful one, or whether the 
danger and the possibility exist that a spurious ratification 
may be given to the Treaties, which would render them null 
and void from their inception, engendering the possibilities 
of disputes and troubles in the future, and entailing moral 
responsibilities of incalculable potentiality. 

President Reyes, of Colombia, on receipt of the 
Treaties, convened for their approval and ratification a 
certain body, called the National Assembly. 

According to the Colombian Constitution, the duty of 
ratifying public Treaties concluded by the Executive is 
exclusively devolved upon the Colombian Congress ; which, 
also according to the Constitution, is composed of a Senate 
and a House of Representatives. The members of this 
latter House must be elected by the direct vote of the 
people, and Congress must meet, of its own right and 
without requiring to be convened by the President or 
otherwise, once every two years. 

The National Assembly above referred to, is constituted 
ixclusively of individuals personally appointed by President 
Reyes. When he took office in 1904, President Reyes found 
Congress in session, and demanded that it should grant to 
■him certain authorities, which were refused. Upon the 
closing of the Sessions, President Reyes imprisoned and 
«xiled — without trial or any legal formality whatsoever — a 
eood many of the recalcitrant Congressmen, some of whom 
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were deported to unhealthy localities, called penal colonies, j 
situated within the borders of the country. 

Colombia is politically divided into various sectionsl 
called Departments ; each one of these is provided with al 
Governor personally appointed by the President, who can j 
also remove htm at his own discretion. 

The so-called National Assembly was brought intoj 
existence in the following manner:— each one of thi 
Governors of the Departments, acting under the President's 
instructions, selected three individuals, supposed to represent, 
respectively, the three principal political parties in the 
country — the Liberals, the Conservatives, and the National- 
ists. The individuals thus selected met at Bogota, the; 
Capital of the Republic, and constituted themselves into whal 
was then called the National Constituent Assembly, whicli] 
at once proceeded to amend the Constitution, in accordance 
with the President's express commands and indications. As 
the amendments were not carried out in compliance with the 
provisions of the Constitution, they are null and void, and 
the order of things created by them, under which Colombia 
has subsisted ever since, is illegal and irregular. 

President Reyes has not allowed any popular electio: 
to take place since he came into office ; no Congress has met, 
therefore, since 1904. He has eliminated even the faintest 
shadow of popular representation, replacing the popularly^ 
elected bodies by what he calls a National Assembly, whicl 
he might have called, had he so desired, by any other nai 
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for instance, National Corps de Ballet, National Acrobatic 
Troupe, or Colombian Sixtine Chapel Choir. 

Those who study the conditions and the trend of events 
in Latin -America, soon become aware that in various 
countries of that section of the world, the evolution of 
political life, during the last few decades, has been steadily 
towards absolutism, which flourishes and thrives under the 
label of Republican Institutions. In some parts absolutism 
has managed to achieve a certain, and, at times, a high 
degree of material prosperity, of order, and of stability, 
which, like charity, cover a multitude of sins ; in others, its 
beneficiaries have not succeeded in creating either stability, 
which, in their case, would mean the permanent usufruct of 
public power by themselves, nor the material prosperity of 
the land, which means financial credit at home and abroad. 
Those of the former category, it may be said, give some- 
thing in exchange for what they usurp. Material prosperity, 
in creating large vested interests, may in later years bring 
about the re-conquest of civil liberty, and the effectiveness of 
democratic institutions. Such, undoubtedly, should not be 
the straight and narrow path which the true patriot and 
lover of his country would voluntarily select for the attain- 
ment of the higher national ideals ; but in the presence of 
the inexorable facts, the mind may cling to that hope for lack 
of aught else. In the cases where the beneficiaries of 
absolutism give nothing in exchange for what they usurp, 
when the results obtained are discontent, misery, oppression, 
and ruin at home, and unavoidable discredit, sooner or later, 
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abroad, there is no room for any hope whatsoever ; utter 
darkness besets every point of the horizon, and the citizens 
of the imhappy nation so situated feel as shipwrecked 
mariners, cast adrift on a floating log, upon a stormy sea, in 
the darkest hour of night. 

Let it be clearly understood that the conditions above , 
referred to are far from being- prevalent in all the countries 
of Latin-America. In a great many of them, possibly in a 
majority, the evolution of civil and political life follows a 
normal course. The daily efforts of the people and of the 
Government show that the name of Republic, under which 
they appear to the world, stands for the true essence of their 
aspirations. 

Even in the most oppressed and backward of the Latin- 
American countries, where despotism is rampant and para- 
mount, the responsibility for the evil condition of affairs rests 
mainly with those who exercise public power, the people 
being helpless to defend themselves against their own 
domestic tyrants, who parade abroad as the elect and the 
redeemers of the nation. 

It is a matter of present day history, which can be 
easily verified, that in the dark and eventful annals of 
reaction towards absolutism in Latin-America, no ruler has 
gone so far, nor so ruthlessly suppressed the liberties and 
the rights of the people, as President Reyes of Colombia. 

It would be out of place here to enumerate grievances 
that might be considered as begotten or coloured by partisan 
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political spirit ; mention should only be made of glaring 
facts, beyond all possibility of controversy. President Reyes 
has suppressed all public representative bodies. Instead of 
a popularly elected Congress, he has created a so-called 
National Assembly whose members are all personally selected 
by him. This body votes the public revenues, which the 
President collects and applies at his own discretion. He has 
suppressed the most elementary rights of public life, as 
understood in the light of modern ideas. There is no liberty 
of speech or of the press ; there is no liberty of association. 
The liberty of trade has been constantly hampered by 
numerous grinding monopolies, and is always subject to arbi- 
trary interference with the customs tariffs, for the benefit 
of the initiated, who realise easy gains at the expense of the 
other traders and of the public at large. I'he personal 
liberty of the citizens is at the mercy of the President's will or 
caprice ; men are imprisoned or exiled without trial, and often 
without even the merciful explanation of the why and the 

wherefore. Et sic de ca:teris 

In referring to the present Colombian Government the 
painful duty of explaining the preceding facts imposes itself, 
. not with a view to seeking a remedy abroad, but to clearly 
' establish the real condition of affairs. The remedy cannot 
come, if it ever comes, from outside ; nations, like individuals, 
must work out their own salvation, and sink or float 
according to their deserts. 

The question at issue now, as far as the United States 
are concerned, is purely and simply one appertaining to 
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On the 22nd of November, 1822, the plenipotentiaries 
of Austria, France, Prussia and Russia, signed at Verona, 
in Italy, a secret Treaty, which was intended to complete the 
Treaty of the Holy Alliance, signed by the Emperors of 
Russia and of Austria, and by the King of Prussia, in Paris, 
on the 20th September, 1815. 

Amongst other declarations, the secret Treaty of Verona 
contains the following : — 

ArTICLB 1ST. 

The High Contracting Parties, being fully convinced that the 
system of representative government is as incompatible with 
. the monarchical principle as the maxim of the sovereignty of the 
people is opposed to the principle of divine right, oblige themselves, 
in the most solemn manner, to employ all their means and to unite 
all their efforts for the destruction of the system of representative 
government in any State in Europe where it may exist, and to 
prevent its introduction into any States where it may not yet be 
known. 

Article 2ND. 

As it cannot be doubted that the freedom of ihe Press is the 
most efficacious means employed by the pretended defenders of the 
rights of the nations, to prejudice the rights of the Princes, the High 
Contracting Parties promise reciptocally to adopt all Ihe measures 
necessary to suppress the freedom of the Press, not only in their 
own States, but also in all the other States of Europe. 

As a reply to the spirit of reaction that animated the 
Holy Alliance, embodied in the Secret Treaty of Verona, 
President Monroe, in his anniial message to Congress in 
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December, 1823, made, amongst others, the following statel 
ments : — 



"The occasion has been judged proper for asserting as a pril 

ciple, in which the rights and interests of the United States are i 
volved, that the American Continents, by the free and independent 
condition which ihey have assumed and maintained, are not to be 
considered as subjects for future colonisation by any European 
Power." J 

" We owe it, therefore, to candour, and to the amicabuj 
relations existing between the United States and ihese Powers, to 
declare that we should consider any attempt on their part to extend 
their system to any portion of this hemisphere as dangerous to our 
peace and our safety," 

In a broad historic, but none the less precise and 
definite manner, the Monroe declaration stands for populaj 
and representative government on the American ContinenB 
as proclaimed and maintained in the constitutions and thi 
laws of the Latin-American Republics, which the Holjl 
Alliance was desirous of bringing back under the sway or 
their former metropolis, wherein, at the same time, the 
absolutism of Ferdinand VII, was to be re-established by 
armed force, through the intervention and under the auspicet 
of the Holy Alliance. 



The relentless official action of President Reyes 
Colombia, which has culminated in the suppression 
popular representative government, and of the liberty of tb 
press, embodies the ideals of the Holy Alliance, which ] 



has thus far been able to implant upon the soil of the 
American Continent. 

Sir, on the 19th November, 1863, President Lincoln, 
standing upon the battle-field of Gettysburg, which was then 
solemnly dedicated as a burying place for the repose of the 
remains of those who had yielded up their lives in the 
defence of the Union, uttered one of the most pregnant 
speeches that have ever come forth from the lips of man ; 
his words resound through the spaces of time, in the ears of 
the generations that arrive in turn upon the battle-field of 
life, with the three-fold authority of the apostle, the redeemer 
and the martyr, that was his — 

" Fourscore and seven years ago, he said, our fathers brought 
forth on this continent a new nation, conceived in hberty, and 
dedicated to the proposition that all men are created equal. 

" Now we are engaged in a great civil war, testing whether that 
nation, or any nation so conceived and so dedicated, can long 

endure It is rather for us to be here dedicated to 

the great task remaining before us — that from these honoured dead 
we lake increased devotion to that cause for which they gave the 
last full measure of devotion — that we here highly resolve that 
these dead shall not have died in vain — that this nation, under 
God, shall have a new bitth of freedom, and that government of the 
people, by the people, for the people, shall not perish from 
the earth." 

In that one sentence, " That the Government of the 
people, by the people, for the people, shall not perish from 
the earth," President Lincoln crystallised the essence and 
the doctrine of liberty and of democratic government. 
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The United States as a nation are pledged to the main^ 
tenance of those principles which have been hallowed 
suffering, fortified by constant endeavour, consecrated and! 
sanctified, not only on the memorable occasion of Grettys-f 
burg, but on many another, by the blood of men and by ' 
the tears of women, along the course of the passing years, 
over the length and breadth of the land, by the people of 
the United States. J 

The duty is thereby imposed upon the people and 1 
the Government of the United States never to perform 
any act which in any manner, or in any way whatever, 
and much less so if it redounds to their material benefit, 
shall in any way or anywhere sanction, condone or foster 
the suppression of the liberty of the people, or the accursed 
interests of tyranny. 

If, in the present instance, the United States of America 
accept as a legitimate and valid document a spurious ratifica- 
tion of an international Treaty— if in the pride of their power 
and in their practical omnipotence under the circumstances 
— if in the eagerness to bring to an end an anomalous and 
irritating condition of affairs, they should accept the spurious 
ratification which President Reyes is endeavouring to obtain, 
— if they do not improve the opportunity for insisting, in an 
Indirect but effectual manner, that the will of the Colombian' 
people shall be consulted — in accordance with the constitu-i 
tion and the laws of Colombia — they shall become a 
to the tyranny and oppression under which Colombia 
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groaning, and they shall throw the whole and overwhelming 
weight of their moral support in favour of the most irre- 
sponsible and most reactionary tyranny that has been seen 
on the American continent since the days of its discovery. 
And what is more, Sir, in knowing-ly accepting a spurious 
treaty, and in giving it currency as a legitimate document In 
international life, they would become accomplices to the deed, 
even as he who circulates, knowingly and for his own benefit, 
the forged bank notes that have been prepared by another 
hand. 

The United States claim and exercise with increased 
intensity each day, their hegemony over the American 
continent. That hegemony should always be for justice 
and for righteousness; but were it ever to become the 
instrument of tyranny and of despotism, it would falsify 
its legitimate ends, and the glorious aims of liberty and 
justice that through vicissitudes and errors, ever unavoid- 
able in the action of man, have guided the rulers of the 
Republic since the days of its creation. 



If the hegemony of the United States — which, God 
forbid, should ever come to pass — were ever to spell the 
abetting and support of oppression and of tyranny, for the 
material benefit of the United States, then, Sir, it were time 
that the stars and stripes should be hauled down and the 
pirates' black flag be nailed to the masthead of the ship of 
\ the Stale. 
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All that the United States have to demand, not only asl 
their right, but as their duty, is that the treaties should be ' 
submitted to a Congress of popular election, in accordance 
with the law and the constitution of Colombia. Colombians 
know that their present Government would do everything 
in its power, even then, to have a Congress as fraudulently 
spurious as its National Assembly: but that is a contention 
of a domestic nature, in which the United States cannot, | 
and should not, have any interference. 

Sir, this is the warning and the respectful petition thatJ 
I bring to your ears in behalf of millions of Colombians. In 1 
doing so, I have thought, bearing in mind your exalted! 
position in the world, and my own insignificance, that there J 
is no nation upon earth so powerful that it can afford, 
without suffering grievous harm, to wed itself to a lie; andl 
no individual so humble that he has not the right to speaki 
the truth to all and sundry, in the full measure of 
immortal force, whenever and wherever the conspiracy ofi 
events, the cowardice and disloyalty of the weak, theJ 
arrogant impatience of the strong, in dire and ominousl 
complicity, threaten the cause of humanity and justice. 

I am, Sjr, 



Your most obedient Servant, 

SANTIAGO PEREZ TRIANA. 




( "3 ) 
THE PANAMA CANAL IN J908.- 

By VAUGHAN CORNISH, D.Sc, P.B.G.S., F.G.S., r.C.S., M.J.S. 



(From 'The Geographical Journal' /or Fcbruanj, 1909.) 



Eavinq first visited the Canal Works at tlie beginnrng of January, 1907, 
I decided to make a careful study of the undertaking, but the work was 
interrupted by the earthquake which I experienced at Kingston on the 
14th. The investigation of this phenomenon occupied me for the rest 
of the year, and it was not until li)08 that I was able to resume the 
study of the Canal Works, For this purpose 1 visited Washington, and 
made application through the proper channel to the Department of 
State, who kindly consented to further the inquiry. I proceeded then 
from New York to the Isthmus by the E.M.S.P. Magdalena, arriving 
at Colon April 12, 1908. Here Colonel Goethals, chairman of the 
Isthmian Canal Commission, provided me with a letter to those con- 
cerned to furnish all information, and proposed that I should make 
my way about unattended, and pursue my inquiries independently, 
which I did. I spent rather more than a fortnight on the Isthmus, 
daily inspecting the works and interviewing the personnel, and I shall 
always look back on this time as one of the most interesting and de- 
lightful in my life. Alike for the student of science and of affairs, 
there Is at present no place more interesting than the Isthmus of 



The locus of the canal is the central line of a strip 10 miles wide, 
called the Canal Zone, which extends from the Bay of Limon on the 
Atlantic to the Bay of Panama on the Pacific ocean, and for about 3 
miles seawards in both oceans, the group of islands in the Bay of 
Panama being also included therein. 

The occDpation and control of the Canal Zone has been acquired by 
the United States in perpetuity from the State of Panama, a republic, 
constituted in 1904, whose independence is guaranteed by the United 
States. 

By the Hay-Pauncefote treaty of 1901 between Great Britain and 
the United States, it is enacted that the proposed canal shall be open on 
equal terms to the ships of war and commerce of all nations, both in 
time of peace and in time of war. The canal, however, although in this 
sense neutral, is national, not international. It is to be operated solely 
by American citizens, fortifications are to be erected, and its defence 
will be undertaken by the army and navy of the United States. 

The unfinished works of the French companies having been acquired 
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hy purchase, and tlie treaty with the Re]mhlio of Panama 
ratified, the Amerioaus started work in Jtme, 1901. 
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Sanitation on thk Isthucib. 

In July, 1904, Colonel W.C. Gorgaa, m.d., took charge of tl 
ment of Sanitation, which he haa administered ever ainoe to the great 
benefit of all concerned. 

Nativea of the Zone and West Indian negroes are inunime from 
yellow fever, but this swiftly fatal disease has invariably broken out on 
the Isthmus when a large number of non-immune strangers have 
gathered there. An outbreak occurred in April, 1905, and soon pro- 
duced a jtanic which threatened to bring the whole undertaking to an 
untimely end." Heroic measures were adopted ; the force of the Sanita- 
tion Department was increased to four thousand men ; the city of 
Pu.nama was cleansed and fumigated house by house, the slegomyia 
mosquito whioh propagates the disease was exterminated, and the 
epidemic ceased. Finally, the city of I'anama was provided with a 
proper water-supply, was brick-paved, sewered, and plumbed, and there 
has been no return of the disease. Similar measures have been taken 
in Colon. 

Anopheles, the mosquito of malaria, which breeds on fresh water 
where grass and algse grow, is prevalent all across the Isthmus ; whereas 
the yellow-fever mosquito is chiefly confined to the neighbourhood of 
towns. Protection from malaria is afforded by honsing employees in 
buildings screened by copper gauze, and by oiling or draining stagnant 
waters. The final method is subsoil draining,! f™ ''pen channels are 
liable to be temporarily blocked, forming pools in whioh water 
remains stagnant sufficiently long for the larvse to be deposited and 
hatched, l!y these means, and by the snpply of quinine, malarial fever 
has now been so far reduced that it no longer seriously hampers work. 

In 1907 the total death-rate among employees from all causes, inolodifl 
ing accident, was — fl 
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• Vide • 1.0.0. Annual Beport, 1005,' p. 30 ; and Colonel GorgoB on " Saultatitm g 
the Canal Zone," Jonrn. Am. Med. Ateoe., Jn\j G, 1907, toI. M. 
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During the same period, among 1337 American woiueii and children in 
CommisHion quarters there occurred nine deaths, an average of 6-73 per 
thousand. 

Modern science, in conjunction with a drapotic goyermnent, for such 
in fact is the Canal CommiBsion, has proved equal to the task of tropical 
sanitation on the Isthmos. 

On thb Type of Canal, 
While the doctors were fighting the battle of aauitation, the Govefti- 
ment of the United Statea was engaged upon the almost equally anxious 
task of deciding whether the canal was to he tide-level or high level. 
The Isthmus of Panama is so hilly that, unless by tunnelling, a shipway 
can only he constructed by following as far as possible the river valleys. 
That of the Chagrea leads from Colon for 26 miles directly towards 
the Pacific ocean. At or near Bas Obiapo the course of the valley 
abruptly turns, running parallel to the coast. A distance of only ahout 
9 miles separates this place from the low valley of the Eio Grande, which 
leads directly to the Pacific. This ie the route chosen for the canal. But 
where the upper Ciiagrea mtets the lice of the proposed canal its surface 
ia 46 feet above tide-level in the dry season, and sometimes 80 feet above 
during floods. If, therefore, a tide-level oanal be made, tho waters of 
the Chagrea must either be directed into another channel or controlled 
in their passage through the canal. In either case the diffloalty of the 
task is much enhanced by the sudden floods to which this considerable 
river is subject. The same remarks apply to the other rivers on both 
hanks of the canal and on both sides of the divide. The original scheme 
of De Lesseps would have involved practically three waterways, of which 
the middle one would have been for navigation, and it would for a great 
part of its course have been threatened by the higher waters of the 
artificial river-channels on either side. 

The tide-level scheme of the majority-report of the Board of Consults 
_^ing Engineers appointed by President Roosevelt was different. They 
Tecommended a dam at Gamboa to control the upper waters of the 
Ohagres. Their Bow through the canal would be so regulated that the 
currents would not prevent navigation. Other dams and some diversion 
ohannels would be made to control the lower waters of the Chagres 
and other rivers. The Gamboa dam, dealing with the upper waters of 
"the Chagres, was, however, the a&lient feature of the scheme. It was 
admitted that tho tide-level canal would cost more and take longer 
'to build than a high-level canal, but it was claimed that it would have 
^in addition to the other advantages entailed by the absence of lift- 
looks) the great merit of being less liable to damage and obatmotion in 
'^Hise of hostilities. 

The disadvantage of alow construction was considered, however, to 
Iw fatal, and the Administration accepted the view of other experts that 
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the time eatimated l>y the majority of the Board was inadequate for the 
oompletion of the tide'level canal, and that the currentB would be a 
source of trouble. Considerations of oo8t appear to have had less weight 
than that of delay, but acoount waa also taken of them and they were 
also against the tide-level soheme. 

In IdOG, thoreforo, an Act of CongresB was passed eaaotiomng the 
85-foot-level achemo. By the provioufi "Spooner" Act of 1902, it was 
enacted that the canal should he such as would provide a passage for 
the largest ships bnilt or such as might reasonably be expected to !« 
built. Thus the depth of the canal and the dimensions of the looks 
had necesearily to be much greater than had been contemplated in the 
high-level eoheme wbioh was the later soheme of the French engineers. 

The salient feature of the SS-foot-level scheme is the great dam 
which is to pond back the lower as well as the upper Chagres and all 
its tributaries in the manner shown on the map. The " Lake G&tun " 
thus formed will have an area of 164 s<iuare miles, i.e. twice that of the 
Lago Maggiore. By means of this dam the streams will be tamed, 
and a waterway provided whioh will be broad and easy of navigation 
for many miles. 

Unfortunately, however, the site for the dam, and all other possible 
sites for such a dam, do not admit of a foundation on' hard rook. The 
Gatun dam is not only to be itself composed of loose material, but is 
founded partly upon clay and partly upon sand and gravel. The 
Gamboa dam, on the other hand, would have been founded upon hard 
rook and could have been built up theroftom in solid masonry, thnsj 
forming part and parcel of the stony framework of the globe itself. 

The Hiqu-level Casal as it is to 
From shore to shore the canal is 41 miles long, but to reach 
water 4 miles must be dredged at either end, so that the whole 1( 
is 49 miles ; of this about 9 miles has to be excavated in hard rook. 

The Spooner Act, the law under which the canal is being constructed, 
enacts that it shall be " of sufficient capacity jind depth as shall afford 
oonvenient passage for vessels of the largest tonnage and greatest drai 
now in use, and such as may reasonably be expected." Accoi 
the following dimensionB have been 
First, a minimam depth of 41 feet. 

Secondly, a minimum bottom width of 200 feet in the Oulebra 
Thirdly, eaoh look will have a nsabte length of 1000 feet 
width of 110 feet. 

Fourthly, the minimum radius of the curves is 5577 fest (1' 
metres).* This curve, however, does not oome in the Gulebn 

* Virh p. 205 of God. Abbot's < Froblema of the PauainD Caiia.1 ' (1907). BUi 
oh&uges ia tlie projected ooarse «ro made lioni time to time, bo tliat this Agaze l 
mbjeot to some modification. 
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Fwhere the bottom 'widtli ie to be 200 feet, bnt north of Bas Opiapo 
I- 'where the bottom width is 500 feet. Most of the cniveB have a radioB 
' of 9842 feet (3000 metres). 

A reference to the accompanying map will show that most of the 
cnrvcB are eitnate ia Oatnn lake, where the width of the canal proper 
IB large, and where the spread of shallower waters seourcB better 
Bt«erage. 

Thus the high-level canal is not only deep and wide, but also muoh 
freer from tronbleBome curves than might be auppoBed from a oasnal 
inspection of ita coarse. The details of the bottom width of the high- 
level canal in ite different parta are aa follows : — 

From the Atlantic entrance to Juan Grande (27 miles) 1000 feet, 

Jaan Oiando to Baa Obispo 500 „ 

Bas Obispo to n point about half-way betneen Empire and Culebra 300 „ 

Calebra ont, nearly lo Fedra Miguel lock (about 4 miles) 200 „ 

Fedio SligHBl to Pacific entrance 500 „ 

The length and width of the locks has already been stated. The 
I maximum lift will be 32 feet, or about 4 feet more than in any other 
looks at present in use. As the width (110 feet) is much greater than 
that of existing locks, it follows that the look gates will be far larger 
than any now in use. A vessel has to pass through a flight of throe 
succeeding locks at Gatun. Parallel with this is a second fiight of 
three looks, so that two ships could be simultaneoualy put through 
either flight in the same, or in opposite, directions. 

It is hoped to accomplish the whole transit in eight or ten hours. 
On this basis it is calculated that forty ships could be put throngh 
in twenty-four hours from the Atlantic to the Pacific, or two fleets 

^of twenty ships if passing simultaneously in opposite directions. 
At Pedro Miguel the vessel passes through one look on her way 
down to the Faciflc, and at Milafiores through two locks. Each of 
these three looks has a duplicate alongside, permitting, as at Gatun, the 
aimiiltaneouB passage of a companion vessel, or of one going in the 
opposite direction. 

The Lift of the lower look at Milaflorda is variable, depending upon 
the level of the tidal water in the last reach of the canaL The extreme 
range of the tide at La Boca, the Paoiho entranoe to the oanal, is 
20 feet, ihat ia to say, low water during "spring" tides is 10 feet 
below the average sea-level. Daring low tide on the Pacific side, there- 
fore, the water in the oanal stands 95, instead of 85, feet above that sea. 
The sea on the Atlantic aide Is practically tideleaa. 

Beyond Milaflorea looks the vessel enters a reach of the canal which 

is exposed to the ebb and flow of the tide, and which will be amfined 

^ mthiji lani-s or levees as far as La Boca. In thia respect the plan and 

^L tiie profile are, unfortunately, misleading. The La Boca lock and dam 

^B have been abandoned, and no Sosa lake will therefore come into 
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existence, tlie lowest looka beiDg, as I have said, 
have thought it better to reprodnoe the existing maps as thej etanS^ 
rather than to attempt a redraught, which would neceBsarily 
imperfect. The veaeel, then, below Milafloroe is in a tidal ohaonel, ani' 
will be flubject to some tidal current. By deeigning this channel i 
as to avoid a bottle-neck, and by giving it a width of 500 feet, tl 
calculated current will, however, not exceed I foot per second. 

It will bo Been from the plan that the dredged sea-channel by nhiob 
the vesBol will reach deep water on the Pacific, passes to the weat of t 
lale of NaoB, instead of to the east, as was proposed in the earlier plai 
Such will be the navigation of the canal. 1 proceed to deal with thi 
moat important points relating to its locks and dams. 

The mitre sill of the top lock at (iatun is 37 feet above' mean sea- 
level, and, if the locks were broken, there would remain 32 feet 
of water above the dam. Above the Pedro Miguel and Milaflorea lookl 
there is not the same surplus depth of water. 

Dams have to be constructed in the vicinity of the looks at Fedra 
Miguel and Milaflores. At both places the dams will be short, and 
will be founded upon hard rock," and in each case the head of ^ 
to be held up will only be about 40 feet instead of 80, as at Gating 
The construction of the dama at Fedro Miguel and Milaflores is e 
therefore, regarded with anxiety. 

The great Gatun dam remains the one important experiment 
in the scheme of the high-level canal, and mnoh attention is being 
devoted to the planning of this work. The alluvial foundation is » 
disadvantage shared by the Bohio site formerly chosen, and all othBij 
sites in the lower Chagres valley ; so that, having decided upon tha 
Panama route and a high-level canal, there appears to be no altem 
tive to the construction of a dam upon this kind of bottom. Thfl 
details of the proposed structure as elaborated in April, 1908, were U 
follows : — 

The length of the great earthen dam is 7700 feet; its breadth M 
less than 2060 feet. The weight of the dam per linear foot is mollj 
than sisly times the horizontal pressure of the water in the lake, w 
that the pressure could not move the whole mass ; and the weight « 
the dam is spread over such a great width that it is not thought thai 
the ground will sink beneath it. The form of the section is sbow^ 
beside the map of the canal zone, and an idea of the topography may fc 
obtained from the photograph on p, 167, which I took in April, 1908 
The eastern end of the dam abuts on the hill of hard, 6ne-gniiBei 
argillaceous sandstone in which the look-site is being excavated. 

The dam, according to present plans, is not to be merely superposed 
upon the surface as originally proposed in 1905, Embedded in i 
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oartLy mase there is to bo a pnddled oore, and a trench will bo 
exoavateH to a level of 40 feet below the sea (-40 feet) for the 
lower part of this core. Nor is this all that is to be done to check 
seepage beneath the earthen dam. From the bottom of the trench 
excavated for the puddled core, sheet-piling, made of 4-inch timbers, 
is to be driven down for another 40 feet, bo that sheet-piling and 
pnddled oore together will form an impervioas barrier to —SO feet; 
that is to say, 80 feet below the anrface-leyel of the sea, or about 
85 feet below the lowest natural surface of the gronnd. The pnddled 
oore is carried up through the earthen dam to the level of -f-90; that 
is to say, 6 feet above the level of the lake, which is to be 85 feet above 
sea. The crest of the dam will be -|-135 feet, it: 50 feet above the 
level of the lake ; this excess of height being to provide top weight for 
increased etability of the whole structure, and also for the purpose of 
compacting the underlying material. The under-water slopes of the 
earthy materials have been reduced from 1 : 3 of the 1905 plan, to 1 : 5. 
On the other hand, it has been decided that the width of 2625 feet 
given in 1905 was in excess of utility, and that a reduction of between 
500 and 600 feet can be made without loss of strength or efficiency. 

About halfway across the valley occurs a low hill, on which a house 
is shown in the photograph. This hill is on the crest-line of the dam, 
and is usefiil as giving support to the sides of the regulating channel 
which will be excavated in it. The material of the hUl, however, is 
not the hard argillaoeons sandstone of the look-site, but merely alluvial. 
The regulating works themselves will be bnilt of concrete, a solid mass 
built up to -1-69 feet, and on this piors will be constructed 8 feet in 
thickness, between which will be the sluice-gates. By their means 
the level of the lake will be prevented from rising unduly in flood 

The capability of the dam to maintain the waters of the lake at 
a sufficient level in the dry season depends upon their not finding a 
ready way, either through the dam itself or below it. The oonatmction 
of the dam is believed to guarantee its own practical impermeability. 
Not only is there a puddled core, but the soil, sand, and rocks of which 
the principal mass will be composed, will be laid down in the manner 
best calculated to secure compactness. With regard to underground 
flow, there is, across moat of the valley, a bed of indurated clay which 
is regarded tia sufficiently impervious, and wherever the paddled oore 
and piling are embedded in that clay, it may, I think, be assumed with 
some confidence that the leakage will be unimportant. On referring 
to the section showing borings (see map), however, it will be seen that 
there are in the valley two old river-gorgee which, to a depth of 200 
and 260 feet, are filled only with gravel, sand ; sand, shells, and wood ; 
clayey sand; and so fortti. These gorges, measured on the section 
shown, have widths of about 1200 and 600 feet respectively at the depth 

a2 
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to wbiob the ekeet-piling goes, and extend aboat 12l> «nd 
aelow it. How much water may escape by the«e gorges it is diffii 
indeed, I think, impoasible, to Bay. 

On THB StTPPLY OF WiTBB AVAILABLE FOB THE NKEDS Of THE 
HlOH-LBVBL ClHAL. 

The constraction of the Suez canal waa a work of excavation pore 
tnd simple. The conBtmction of any kind of canal acroea the lethmna 
of Panama involves another task, second only in importance to tlMFB 
primary work of excavation, viz. that of controlling the rivers. 

In the case of a sea-level canal the problem wonld have been, b 
to get rid of their waters, particularly in the rainy season. 

In the actual case of an So-foot-level canal, the regulation of t 
rivers, particularly of the Chagres, presents two aspects, vi 

( 1) In the wet season, disposing of the snrpluB waters. 

(2) In the dry season, conserving water anpplied by the runs I 
as to meet the waste caused (a) by locking, (6) by evaporation, (c) 1 
percolation or other underground flow. 

The arrangements for taming the Chagres and its tributaries han 
already been described. They are, briefly, the construction of theS 
Gatun dam and its spillway. But for a high-level canal it is equally T 
important that there should be sufficient water in the dry season. 

Frobably there is no problem of the Panama canal which has 
received more prolonged and careful study than this," and from the 
data obtained the authorities are confident of an adequate supply. Yet 
whatever depends upon climate is liable to unexpected accidents, and 
I regard as an important safeguard the fact that at Alhajuela, on the 
Chagres, 9 or 10 miles above Obispo, there is an excellent site for a 
dam which would form a reservoir where some of the surplus water of 
the wet season could be stored, and supplied to the oanal as required. 
The details for such a dam were elaborated in conneotion with one of 
the earlier plans of the canal, so that the necessary data would be 
immediately available in oase its oonstruction ehould become neoeasary 
in the future. This is especially important in view of the poaaibilitr^l 
of leakage from the Gatun lake. '9 

Ok the Present Condition of the Culebka Cut, and on the Methods 
khploved foh escavatlon and disposal of the spoil. 
Reference once more to the plan and profile will show at a glance 
the length and position of the rooky divide, the whole of which is 
termed the " Culebra Cut," from the name of the town near the highest 
point. The proposed form and dimensions of this cut throughout the 

• See ' Problem B of the Panama Canal,' by Brigsdier-GBneral Henry L. Abbot 
late Corps of Engineers, U.S.A. 
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5 miles of greatest de]itK is shown besirle the map, this being the ctosb- 
eection adopted at the commenooment of 1906, and the stage reaohetl 
in April, 1908, is Bhown by the photographs on p. US. The line 
drawn across the above section at a level of 120 feet above bottom 
{160 feet above sea) shows the general level of the bottom of thfi 
workings at Culebra itself at the time when the photographs wero 
taken, A narrow pilot cut, only, was then 20 feet lower. All that 
part of the section below this line ( + 160) remained to be excavated. 
Most of the rock above this line haa been removed, but not all, for the 
£nal width is not, of course, reached at any level nntil the central 
portion has been escavated below that level. 

The level of the original rook-lioe shown in this eeotion was +276, 
■i.e. 235 above canal bottom, so that the photographs show excavation of 
115 feet of rook. There was, however, soil above the hard basaltic rock, 
of varying thickness, removed to the slope I ; 2, as shown on the section. 
The highest original snrface of the soil on the centre line of the canal 
(between Golden hill and Silver hill at Culebra) was +312 feet, so that 
the photographs in which Golden hill appears show a total excavation 
of 152 feet along the centre line. As this line passed along a saddle 
between the two hills the original surface at the sides was oon- 
Biderably higher, so that the total height from the bottom of the out 
to the highest berm, or ledge, on Golden hill is considerably more 
than 152 feut. 

The bottom of the canal will be 272 feet below the original saddle, 
and its depth below this berm is considerably more. 

Thna will the gorge appear when the excavation is finished and 
before the water is allowed to flow in. When full, the surface of the 
water will be 227 feet below the original saddle, and the passenger on 
« vessel will gaze upon the scarped banks of a somewhat greater height 
than this. 

For a tide-level oanal not only would the depth bo 85 feet greater, 
but, as the slope could not be made steeper, the width of the whole 
cutting would be correspondingly increased. 

With reference to the slope of the sides it is important to note that 
it has not been found practioable to adhere always to the proposed 
eeotion, which has to be made flatter, thus considerably iDcreasing the 
amount of excavation rrquired. Soil-slides in the wet season are a 
great hindrance, espeeially at Cucuracha, 

Alighting at Culebra station on the Panama railway and prooeeding 
to the western side of the out, one obtains the most impressive view of 
the oanal works, and this is the spot usually visited by travellers. I 
flrat stood there in January, 1907, and returned in April, 11*08. The 
impressions obtained were very different on these two occasions. In 

Enary, 1907, after two-and-half years of American oooupation, what 
lok me most was the enormous mass of material which had been 
. 
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remoTed by the Frencli companiee, and the oomparatively insigiiifioant 
appearanoe of the American exoavations, which oonld readily be 
dtBtingnished fTom the older work already coated with vegetation. It 
waa then that I began to appTeaiate the heroic labours of the French 
engineers, whose achievements under cironmetances of great difGoulty are 
being daily more and more appreciated and praised by their Bucoessors. 
Turning to study the progress of the work, I watched with delight 
the operations of the 10()-ton steam shovela which, at a distance, when 
the human bands are not seen, appear endowed with volition. The cars 
were loaded with eurpriaing celerity and the dirt-train was hauled off 
to the distant dttmp by an old Belgian locomotive, part of the machinery 
taken over from the New Company. Bnt then the hitch came — there 
were no cars to take the place of those already filled, and the steam- 
shovel was idle. Looking round I found that mtuiy other steam shovels 
and their crews were idle from the same cause, the machinery for 
transportation not having been provided in proper proportion to the 
machinery of excavation. That the time required for the completion of 
the rook-cut was limited by the possible rate of transportation of spoil, 
and not by that of excaTation, had long been known, and the report of 
the Board of Conaulting Engineers contains elaborate diagrams of space 
available for shovels and tracks. It was apparent, therefore, that the 
organization of the work was not yet perfected. 

While, however, the fighting force, so to speak, of the Isthmian army 
was obviously imperfect in many respects, great results had evidently 
been achieved by the auxiliary services. The Department of Sanitation 
had already made the Isthmus healthier thnn most equatorial countriea. 
Food and quarters were excellent ; law and order were well maintained. 

On the first day of my second and prolonged visit — April, 1908, fifteen 
months later — T went at once to the same spot on the Cnlebra cut, oppo- 
site to Golden hill, and again surveyed the scene of operations. The 
change was enormous. The gorge below me was greatly enlarged, the i 
shape of the hills altered, the face of the landscape changed. As I gazed fl 
into the deep trench below, the thought flashed across my mind. If my V 
life be spared a few years longer, I will sail through this on a ship, ' 

The reason of the great change was readily apparent. Organization 
had now been perfected. In the first place, the whole width of the out 
was laid down in railway tracks, tier above tier at the different levels, 
so that the view was like the approach to the metropolitan terminus 
of one of the world's great railways. Tip and down these tracks there 
came and went without ceasing the spoil-trains, now composed of larger 
tracks than formerly, with new and ingenious devices for rapid un- 
loading. The number of steam shovels visible was much larger than in 
1 906 ; yet they were kept constantly busy, and all the time the drilling 
machines were at work, boring holes for charges of dynamite, and gangs. , 
of men were completing the preparations for explosions in other holes I 
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ftlreadj completed. Yet if tlie ejea were raised for a momeut from the 
busy Koeoe below, they rested on a silent wildemeas of tropical forest, 
Btretcbiog unbroken to the horizon. I stayed nutil, at the approach of 
sunset, the work of the shovels ceased, and hundreds of men swarmed 
out of the out and Bonght their quarters and the evening meal. But 
all was not over for the day, for now, when the out was cleared, the shot- 
firing began. At intervals there ooourred a deafening explosion ; the 
earth trembled aa in a considerable bnt pre tematur ally short earthquake, 
and masses of rook rolled down the elopes, disintegrated, and ready for 
the shovel-man wben he should arrive next morning. I paid many visits 
to the cut between Empire and Pedro Miguel, but ofteneat at Culebra 
itself. The sight never palla, and is one of the wonders of the world. 

During the day the spoil-trains follow one another at interralB of 
about three minutes, and if, from any oause, delay occur, the steam 
shovels, and indeed the whole process of exoavation, is brought to a 
standstill. Any cause of delay is therefore reported at once by telephone 
to the Superintendent of Transportation at Empire, and all energies are 
at onoe directed to clearing the way. On the Isthmus everything gives 
way to the " dirt " train, aa it is usually called. It is this dirt which 
stands between the American nation and the realization of their long- 
cherisbed scheme, and nowhere is the olaasical definition of dirt as 
" matter in the wrong place " so appropriate as on the Isthmus. 

Let us now see how much mutter has been removed, and how muoh 
dirt remains which has yet to be removed. I will give first the totals 
of what has been got out in both dry and wet way, both in the canal 
prism itsnU and for auxiliary works. 



Total Exoatatioh i! 



* CoKNKonos wrm 

By tlie Frenob coaipantDH about 

By tlie American iBtlimiiia Cans,l CoiQ- 
miaaiou uptotiieeudof Junt, 1908 ... 



THE Fahaua Canal." 
81,518,00(1 DQbio yards. 



t 122,471, S33 

Unch of the work of the French companies, however, consisted in 
Sledging out sea-level channels at both ends of the canal, whereas the 
principal American work has been rook excavation in the Culebra out — 
or the out as it might equally well be called. The figures relating to 
the cut are — 

Ekcavatiok between Bas Obibpu ani> Pedbo Mjatni., i.e. " The 

CcLEBHA CtJT," 91 MlLBS.f 

By tha Frecoh. compaoioH 22,600,000 oubio yardi. 

By the Aiuprican aummieBtou to end of 

June, 1908 jO,l 25.185 „ 

Total eKcarated iu the out 42,725,185 „ 

RamiiiniDB to be BiOBVatod 37,973,111)3 „ „ 



• Oaiiul iieoo,d,July 8, 1908. 



t Ibid... 



A 12, 1908, and July 8. 
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eo that at the end of last June the ont was half ont through, one 
quarter haTing been done by the French oompaniu and one quartet by 
the American Cum mission.* 

This statement by itself, however, wonld give an inadequate idea 
of the rate at which the esoavation is now proceeding, for of the total 
taken out of the oanal prism in the cut since 1904, more than one-half 
was the work of the twelve months prior to June last, and the rate of 
progress is now even greater than in the year June, 1907— May, 1908. 

On the Dale of Gompletion of the Canoi— Oolonol Goethala, Chief of the 
Commission, when examined early in 1908 at Washington, deoUned to 
bind himself to a date for completion, or to an estimate of cost ; never- 
theleee it is not difficult to oaloulate the date of completion from the 
actual rate of progress on the assumption that all goes well. The year 
1915 is thus arrived at by the authorities for the calculated, though not 
promised, completion. This is based primarily upon the rate of ex- 
cavation posaible under the restrictions impoaed by ihe narrow gorge 
along which the spoil has to be transported. It has been also caloulated 
that the constructive works, the locks and dams, would require aboat 
the s^me time as, but not longer than, the excavations. This proper 
balance between the time required for the two elements, excavation 
and building, was one of the arguments employed in favour of the 
^t 85-foot-leveI canal, as securing " the utmost practicable speed of con- 

^B atruction " f which could be obtained in a oanal " affording oonrenient 

^L passage for vessels of the largest tonnage." 

r 

I - 
1 
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Labouk on the Istuuds, 
Wett Indian Labour. 



The Buooeas of sanitation, and the mudem facilities for storage of 
food, have greatly simplified the task of obtaining an adequate supply 
J for the pick and spade work. At first the commission relied 
almost entirely upon the West Indian negro, who formed the majority 
of the navvies employed under the French companies. The com- 
mission, however, were profoundly dissatisfied with the resnlt, and 
reported that the negroes seemed to be disqualified from doing satte- 
factory work by laok of actual vitality.J 

Nevertheless, they are still employed in undiminished numbers on the 
Isthmus, The lack of strength was found to be due largely to improper 
diet, and most of the West Indians are now provided with propei 
cooked meals, as is done in the case of American and European employees. 
In order to ensure their profiting by this provision, however, the charge 

• The total eicavfttion foe tho prism of a BEa-level cuiial nsB calculated by the 
Board of Couaulting EugiueorB at 23I,02B,177 oubin yards. 

t See uddrees by Preeident RooBsrelt to Board of Cousnltiiig Eugtoeers, September 
11, 1305, " Beport of the Board," p. 12. 

I " Report," December, 1906. 
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J deduotod &om wages. The 
,s been a marked increase in 



for meale in the oa§e of West Indians 
resnlt of supplying a nonrisliiDg diet } 
working etrengtli as shown by output. 

Althongh the climate and products of the lethmua are so aimilar to 
- thoB© of their own islands, comparatiyely few of these employees settle 
there, but return to the homes they love so well. It ia gratifying to 
an Snglifihman to find that those who come from the British islands 
are proud of their citizenship and pleased to greet him as a fellow- 
Bubject. 

The ordinary West Indian labourer reoeiyes 10 cents gold (about 
Bd.) per hour and free qnartera. Deducting the 30 cents per diem 
charged for meala, he receives 50 cents (2a, Id.) for an eight-hour day, 
besides food and lodging. 

The total number actually at work on the Isthmuu on certain days 
has been — 

^nnd on June 30, 1 906, the number on the canal works alone was IS,078, 
^1 The total number on the roll is of course considerably more than 

20,000, as there are necessarily absentees every day owing to sickness, 

aocident, or other oauee. 



June 30, 1907. 
On tbe onnsl works 
On tlie Pauamu milroad 



Total 



1,979 
19,585 



I 



European Labour on the hthmus. 
In 1906, the number of European labourers on the Isthmus was insig- 
nificant, and the commiasionpat the time profoundly dissatisfied with 
tbe West Indians, issued invitations for proposals to furnish 2500 
Chinese labourers with the privilege of incrcasiDg the number to 
15, 000.* Nothing came of this scheme, however, while, on the other 
hand, the already improved, and still improving, conditions on the 
Isthmus enabled the commission to obtain a largely increased supply of 
European labour. While the supply of West Indians was maintained 
constant, or only slowly increased, the additional force required was 
therefore obtained from Europe. The following figures show this : — 



Edbopbah Labourebs ACTDALL' 


1 AT Work oh 


1906, Jane 30, 1907. 


Jane 30, 1908. 


4S17 


4918 



The majority were from Greece, Italy, and Spain, each of these 

ootintries sending at first abont the same number. The Greeks were 

-considered to be physically inferior to tbe Italians and Spaniards, and 



* Bsport of I.e. CDmniwlon, 1906, p. 14. 



tie Italians, ^^| 
bnud some- ^^M 
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their number, in April, 1908, waa only about 300, The 
pbyeicatlf exoellent, and standing the olimate well, were found 
what intractable. A large proportion wore migrant labonrera who had 
become prone to oolleotivu action when diasatiefied, and tbeir nnmbors 
in April, 1908, had been reduced to 600 or 600. The Spaniards, mainly 
GaliciauB and OaBtiliauB, were found to be equal to the Italians in 
physique and health, and to give far less trouble. The number employed 
in April, 1908, waaabont. ^000, so that the Spaniards constitated about 
five-aislhs of the European force, which numbered in all slightly over 
6000. The figures given above for those at work on certain days are 
considerably less, there being always a number absent from one cause 

The Spaniards do not appear to be oppressed by working in the 
tropical heat — even at midday at about the hottest time of year. The 
ordinary European labourer, in addition to free quarters, receives 20 
cents gold per hour, or SI. 60 per eight-hour day j more when working 
overtime. He is charged 40 cents per diem for his three meals, served 
in the European mess, which leaves $1.20 as a minimum net wage per 
diem, or a little less than 30*. per week, but many earn more. 

The Spaniard shows no sign of settling upon the Zone. Sometimes 
he goes on to railway work in Brazil, more often he returns home with 
his savings. 

Skilled Labour on the lalhmui. 

The skilled labour on the Isthmus has, from the outset, been mainly 
done by white Americans, but there are still, on the " Gold Roll," as it 
is termed, some Europeans. New mles reducing the maximum length 
of leave have, however, made these posts jese attractive to those whose 
homes ate at a greater distance, and by an order of Febmary 8, 1908, 
all future appointments on the Gold Roll shall be American citizens, if 
the speoiEtl servioea required can be obtained in the United States ; and 
in the event of any reduction of force preference shall be given to 
American citizens. 

An eight-hour day is established by law for employees on the Gold 
Eoll, the quarters are excellent, and exoellent meals are provided at a 
fixed charge in the commission's hotels. 

I should like in this place to add a word of tribute to the groat 
courtesy and kindness which the American meohanics show towards 
ladies, a oironmatance which did much to render pleasant the excursions 
which my wife took on the Isthmus, sometimes in my oompany and 
sometimes alone. 

In this conneotion, also, I must add a word upon the marvellous 
respectability of the Canal Zone, where nothing unseemly meets the 
eye. Taking all the circumstances into acoount, this is a state of things 
of which the American nation has reason to be proud. 



I 
I 
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The number of AmericaDS on the Gold EoU in January, 1908, was 
about 0000, the total number of employees on the roUa of the oommieBion 
and of the Panama railroad being then, approximately, 43,000. The 
total number of employeea actually at work on January 29, 1908, was — 

25,367 

6,557 

Total 31,924 

The Canal Zone now being healthy, the life of the Americans ia a 
cheerful ae well as a busy one. Not only do the men look well, but the 
women and children also. 

The children are able to be in the open air all day, for aunatroke is 
rare on the lathmuB; they are bronzed and active, and apparently 
thoroughly satisfied with themselvea and with their aurroundinga. 
Eren when within doora they are atill in a aenae in the open air, for 
the windows are unglazed, and the houses are construoted bo as to 
aeoure a free ciroulation of air. 

The oommiasion cluba for gold- employees at the principal stationa 
are commodious atructures, admirably designed for aocial recreation. 
Their management is entrusted to the Young Men's Christian Associa- 
tion. There are weJl-equipped reading and writing rooms and gym- 
nasia, mainly used by the men; Imt the intereats of the women and 
children are not neglected, and for the latter playrooma are provided. 
The large halls are used for entertainmenta and meetings. These clubs 
and other organizations for recreative pastimes have undonbtedly ooa- 
tributed to improve the general health of the community. 

On the Fcjtueb of the White Eace in Tropical Coohtmes. 
The question whether the white race can make a home in the tropica 
depends largely upon the tropical baby ; uiKin hie own health, and 
that of his mother. The American occupation is still reoeut, but, as 
far as experience goes, it seema that the white children born on the 
IsthmuB have not shown unusual delicacy, and the mothers have made 
a normal, though sometimes rather slow, recovery from confinement. 

With regard to the possibilities of the tropics for the white race, I 
submit the following tentative conclusions, viz. — 

That the debilitating eOfect which they have been observed to 

exercise upon those who oome from temperate regions has been due 

mainly to the presence of certain diseases which can be done away with. 

That the rapid deterioration of the white stock which is usually 

t noticed in the tropica, especially near tlie equator, is largely due to the 

I same cause. 

But that Anglo-Saxons cannot perform nearly the same amount of 
Ihard bodily labour in a constantly hot climate aa they can in the 
Itemperate zone, and Anglo-Saxon immigrants never will be able to do 



evente ti^H 
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BO. In tliis, I think, the Mediterr&uean rooee, at all < 
BpMiUrda and Italians, are oar eupen'ore. 

Whether the deecendanta of Anglo-Saxon stook who have settled in 
a tropioal oouutry purified from tropioal dieeaseB will be able to support 
oontinned hard bodily labour better than their immigrant ancestore 
is a matter abont which we have at present little direct erideDce. 

It is the case that in the tropics, particnlarly in the equable 
equatorial belt, many evils of the temperate zone are avoided, chiefly 
those due to cold and to sndden obanges of temjieratare. It is this 
equatorial belt of equable temperature and heavy rainfall that I chiefly 
have in mind, for it comprises those vast regions of prolific vegetatioD 
which appear capable of supjiorting so large a population. 

The white man already rnles, or has marked off for rale, the whole 
of the equatorial belt, but who is to be the peasant cultivating this belt? 
In those parts of tropical Asia already peopled by industrious Orientals 
there can never be a white peasantry. Equatorial Africa presents great 
differenoes in different parts with reapoot to uative population, and the 
question of a poGsible future for white peasaotry is there a complicated 
one. In South America, however, there are vast equatoiial regions 
either wholly unpeopled, or sparsely inhabited by trilies of that Indian 
stock which has elsewhere proved so alight an impediment to the establish- 
ment of the white labourer. Sei-ved by a system of rivers unrivalled 
elsewhere in equatorial regions, already partitioned among Christian 
governments, and for the most part uq inhabited, equatorial South 
America offers the readiest field for the establishment on a vast scale of 
a white peasantry under the equator. 

By clearing the scrub within 100 or 200 yards of his cottage, and by 
employing wire soreens, the cultivator oan jirotect himself against the 
malarial mosquito, and his crops come not once, but several times, a year. 

If the Spanish, I'ortuguese, and Italian peasant were to turn his 
attention to this field, instead of, or in addition to, that of navvy 
work, great things might come of it. The oironmstance that South 
America is a Eoman Catholic continent, where the Latin races are 
dominant, would greatly favour the experiment. On the Zone the 
Spanish labourer works in order to save and to depart ; the milieu being 
foreign to him and unattractive. In a Latin state it would be different. 

I put these opinions forward with great diffidence, knowing that 
they differ somewhat from those of Colonel G-orgas, who thinks " that 
the future of the white race lies principally in the tropics. The general 
opinion among Americans on the Isthmus seems to be that, as far as 
they are concerned, they would, if engaged in the tropical parte of 
South or Central America, avail themMelves of the improving means of 

• " SaDitation in the Ottnal Zone," by Colonel W. 0. QorgaB, b.d. Jtmm. Ai 
Alloc., July 6, 1907, vol. W. 
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transit to revisit frequently the Unitod States, and would rely upon Buoh 
TaoSitions in higher latitudes for the retention of their native vigour. 

On the Shosteninq of Distances. 
I The sole ohject of a ship canal is to shorten eea distance. The 
r foUowiag figures are octaal steaming distances as oalonlated by the 
United States Hydrographic Bureau. From New York to Panama, or 
any port on the Pacific oosst of America north thereof, a reduction of 
8400 miles. From New York to porta on the American- Pacific coast 
south of Panama a reduction varying from 8400 to about 1000 miles, on 
' an average about 5000 miles. The corresponding redaction from 
Liverpool to these coasts is 6000 and about 2(iOO respeatively. 
The figures for Antwerp are about the same. From New York to 
Yokohama, via San Francisco, the reduction is 3729 miles, bringing the 
Japanese port 1806 miles nearer to New York than to Liverpool. Prom 
New York to Shanghai the reduction is 1629 miles, wbioh leaves 
Liverpool 295 miles nearer to Shanghai. 

The Panama canal will not shorten the distance between New York 
and Hong Kong, Suez being still the shorter route, and even to Manila 
the reduction via Panama is only 16 miles; moreover, this small reduc- 
tion is by way of San Franoieoo and Yokohama. The all-American routo 
&om New York to Manila vid Panama, Honolulu, and Guam is 128 miles 
longer than that vid Suez. As we go further aouth in the Pacific, how- 
ever, the Panama route again is the shorter from New York. Thus the 
distance to Sydney is shortened by 3806 miles (via Tahiti), the distanoe 
being 2382 lees than that between Liverpool and Sydney via Colombo, 
Adelaide, and Melbourne. The reduction between New York and 
"Wellington, N.Z., will be 2542 miles, bringing Wellington 27S9 miles 
nearer to New York than to Liverpool.* 

The distance between Liverpool and Wellington vi& the canal is 
slightly less tliao that by the Straits of Magellan. There is also a 
reduction of distance between Liverpool and the northern parts of the 
Siberian ooast. Otherwise the Panama canal does not shorten distances 
between Ehiropean ports and those on the " Oriental " side of the Pacific, 
the route having been short-circuited by the oonstruotion of the Suez 

lal. 

New Orleans and other ports on the Mexican gulf obtain even 
greater reduction of sea diatanoe to Pacific ports than that obtained by 
iTow York; and the important island of .Famaica, with its spacious 
lutrbour of Kingston, will be placed in a position of centrality for 
world commerce which it does not at present enjoy. May the opening 
«f the canal help to restore the fortunes of those who hawe been afflictod 
"hj hnrrioane and earthquake ! That the canal will greatly increase 

J.«. Liverpool to Colon, 4720 ; New York lo Oolon,1961; difference 2759 mile*, 
inbseqaeiit rouleB being the same. 
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the importasoe of Jamaica sb a member of the British Empire t 
be no doubt. 

We have seen that the greatest reduations of distauoe reenlting 
from the canal are those between the two ooastB of Tfortb America. 
The eea route, however, remains much longer than that by railway, bo 
that the oommercial benefit ia (relatively to rednotion of distance) less 
than in the opening up of the Pacific coaetB of South Amerioa, New 
Zealand, Japan, and the northern parts of Asia. The approximation 
of the two coastB will, however, have a profound effect upon the naval 
position of the United States. 

Finally, we must note the peculiar position of that part of the world 
lying between 40? N. and 40° 8., and the meridianB of 120" E. and 160° E. 
of Greenwioh. This band, which includes Japan, Korea, Shanghai, the 
Philippines, New Guinea, and most of Australia, is peculiarly situated 
with respeot to oanal routes to the maaafacturing oountries of the 
Occident. 

Near its western margin the Suez and Panama routes to New York are 
of equal length. Near its eastern margin, which lies, however, mostly 
at sea, the Suez and Panama routes to Liverpool are of equal length. 

On a line rather west of the centre all places are equidistant trom 
New York and Liverpool, the former vid Panama, the latter itiS Suez. 

On the Steaushifs available fob Oasal Trambtt. ^M 

The Isthmian Canal Commission in the report of 1899 diBtingaishe^ 
between the oommerctal and the industrial benefits of the canal, mean- 
ing by the former term the increased carrying of goods, and by the 
latter the development of production induced by improved facilities 
of oarriage. 

The tables of distances already given show the potential commercial 
advantagCB, and how they are distributed in different measare among 
different oonntries, and these figures have all the permanence which 
makes geographical fignres of such importance. But the actual com- 
mercial advantage of a ship oanal depends equally upon a second factor, 
viz. the available ship tonnage. Supposing a Panama canal to be open 
at the present time, there would be hardly any United States ships to 
use it, except in transport between home porta from which Bhips dying 
foreign flags are debarred. The transport to South America, New 
Zealand, Australia, Northern China, and Japan would necessarily be 
almost wholly carried on by ships of other nations, especially British 
and German. 

In the spring of 1908 there was not one steamship flying the flag 
of the United States between her ports and those of Brazil, the Argen- 
tine, Chile, or Peru.* 



* CoiigTeuionaX Eeeord, February 2i, 1908. 
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The three steamBhips of the Oceaoio Line, formerly plying tb 
Australia, were then laid np in the harbour of San Franoieoo, being 
unable, although subsidized for mails by the United States Govern- 
ment, to compete with foreign Tesaels. There were, however, three 
United States steamers plying from Puget sound to Japan and China, 
ocosflionaliy reaohiag the Philippines. 

The mails from New York and the other Atlantic . ports of the 
United States to Brazil and the Argentine go via Europe, so that in 
this imiMrtant matter New York is actually 3000 miles further than 
Europe, instead of being 370 miles nearer, to those countries.* 

Ships receiviag the United States mail subsidy, the only form of 
Bubsidy given, have to be American built, manned by Americans, and 
the diet of the sailors is prescribed by law. Senator Depew t aays 
that, *' The labor unions have rightly and properly taken care of 
their wages. The result is that the cost in wages and food to run 
Amerioan ships under American conditions across the Facifio is double 
that of European or Japanese steamers." 

The relative cost of operating American and European vessels was 
given by the Hon. Elihu Root, Secretary of State, in an address 
delivered November 30, 1906,{ as follows: — 

The operation of an American steamship of 2500 tons costs $18,289 
per annum more than that of a British ship of this tonnage, or J7'31 
more per ton; and 

The operation of an American steamship of 3600 t«ne oosta $15,315 
per annum more than that of a Grerman ship of the same size, or $4-37 
more per ton. 

Thus it is evident that in spite of geographical advantages, there 
is at present some ground for the extreme opinion sometimes expressed 
in the United States, that the canal is being built with American money 
for the use of Europe — and, one may add, of Japan. 

What attempts may be made to remedy this state of things, and 
what effects such attempts may have, are speculative matters which do 
not come within the scope of this paper. 

The Cost of the Oanal. 
Of the existing canals for ocean-going ships that of Suez was built 
by a company as a commercial undertaking, to earn dividends from 
■tolls. It cost $90,000,000. The Manchester ship canal is partly com- 
mercial, partly industrial, i.e. the large contribution of the city of 
Manchester was made, not as a financial speculation, but in order 

■ BeuatsT GaUinger, loo. di. 
t Loe. cil. 

t AddresB to MiBsusippi Oommeicial OoDgresB, Eaiuas Oity, lerued by Mi, Boot, 
and poblished Nal. Qeogr. Mag., 1907, vol. 18, pp. 61-72. 
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to promote an undertaking likely to develop the industriea of the <Aty. 
This canal, partly commercial, partly industrial, coat $75,000,000. The 
Kiel caual has further a military purpose, providing a short line of 
communication for warshipe. It cost $40,000,000. The Panama oanal 
is commercial, industrial, and military, and will cost more than all the 
above put together. 

Up to June 30, 1908, the United States Government have spent 
tl2G,047,OG2 on the Panama oanal,* made up as follows : — 

PajtneDt to Ng<t PuiiBmii Csnnl Compnny, 140,000,000. aad 

to Republic of PanBliui, $10,000,000 $50,000,000 

Expenditure ou work prior to Juljr 1, 1907 43,172,408 

Expenditnre on work, July I, 1!>07— June 30, 1908 ,„ 32,874,65* 



$126,017,062 
The amount authorized to be appropriated by the Act of June 28, 
1902, was $1^5,000,000 plus $50,000,000 purchase money = $186,000,000 
in all, for the " oanal, harbours, and defences." What the total cost 
will he is unknown, biit Colonel Goethals stated in evidence (January, . 
1906) that the oanal would cost at least $250,000,000, and possibly u 
mtioh as $500,000,000. The combined cost of the Suez, Manchester, 
and Eiel oanals has been $205,000,000. 

The following important ship oanals have been completed for smaller 
Buma : — 

U.S., S.St. Marie (somewhat more than) $6,000,000 

Canadian da (Dearlj) 4,000,000 

Amaterdam 10,000,000 

Corlntli (abont) .^000,000 

Cronatadt (about) 10,000,000 

WelJand (Lake Erie- Lake Ontario) 24,000,000 



$59,000,000 

Adding these figures to those already given, we have a grand total 
of $264,000,000 for the cost of nine of the greatest existing ship canals, 
which is about the same as the lowest onrrent official estimate for the 
final cost of the Panama canal. 

In my study of the Panama canal, of which the present paper is 
necessarily but a summary account, I have been assisted by many 
persons, and desire to thank particularly the Department of State at 
Washington, the Kt, Hon. James Bryce, the Et. Hon. Lord Avebury, 
Mr. Claude Mallet, o.m.g., and Colonel G. E. Church. Also Colonel 
Gjoethals, chairman of the Isthmian Canal Commission, and his ooUeagoes 
and assistants, who received me most kindly. Among them I must 
particularly thank Colonel Gorgas, Major Gaillard, Major Sibert, Majof ^ 
Harding, Mr. Jaokson Smith, Mr. Bucklin Bishop, Mr. Arango, Mr, G. 
E. Shanton, Mr. William Gerig, and Mr. Mason W. Mitchell I also 

* Catul Seeord, Auguat 12, 1908. 
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B profited by the learning of Mr. Traoy Hobinson, an historian of lathmian 

W ftfiairs. 

I left the society of the men who are making the canal with great 
regret. I cherish the hope that I may revisit them, that I may see 
their task crowned with snoceBB, and that I may yet gaze from the deck 

I of an ocean liner upon the terraced sides of Culebra out. 



Before the paper, the PBEaiDEBT : No words are needed on my part to mtroduce 
to you Dr. Vaughan Corniah, who has given us ao many papers before, and whose 
lectures we have so often enjoyed. He baa generally for his atudy taken the 
study 0/ waves, but to-night he deals with a different claas of problems. Ho is 
going to discuss the Panama canal, and discuss it from every possible point 
of view which can in any way be considered geographical. As yon have come 
to listen to the lecture and not to me, I will, without more ado, ask Dr. Cornish 
to kindly deliver bis lecture. __ 

After the paper, Colonel G, E. Chobch : We have listened with keen interest 
to the lecturer. He tbotoughly understands that any one describing the work 
being carried out at Panama should be estremely careful of his statements, I 
do not share in the idea that the white man can compete with other races in 
occupying tropical lands. There are, of course, in America immense areas of these, 
notably in the Amazon valley, mostly malaria Infested ; but 1 do not believe that 
the mosquito is entirely to blame for the malaria. I have in mind at this moment 
a work which is being carried out in the Amazon valley, an old enterprise of mine, 
the Madeira and Mamor^ railway, situated exactly in the same latitude south of 
tbe equator as Panama is to the north. There are now 1500 men employed on that 
work, and measures of sanitation have not been taken similar to those of Paoama, 
although every provision has been made for the health of the men. I have 
recently had information from there that the negro, while he does not fall ill 
with malaria so quickly as the white man, recuperates from it with less rapidity. 
It IB a curious fact tbat there are no mosquitoes but plenty of malaria along 
the line of the falls of the Madeira. I have no doubt that the white man 
could occupy the whole Amazon valley if he had the United States Treasury 
behind him to give sanitation like that of Panama. Unfortunately, the emigrant 
to new countries is generally very poor, and Is unable to carry with bim many tons 
of petroleum, and organize brigades of men to fight mosquitoes. I'bese lands 
cannot be occupied by white men in competition with negroes and other races 
of tropical breed. 1 have been struck with tbe marvellous feats of administrative 
ability performed at Panama by the French and Americans, and yield bumble 
tribute to tbe engineering taient of France and to that of the corps of engineers 
of tbe United States army, that they should have planned and carried out so 
admirably such magnificent works as are now proceeding there. But I also submit 
that they have not yet tackled tbe great problems incident to the catting of the 
canal; these are still to come, and we must withhold our judgment until we see 
them well under way. It is now twenty-seven years since work was commenced 
by the French, and it is an astimnding fact that the definitive plans for the canal 
have not yet hem decided upon. Meanwhile, millions sterling have been poured 
into that Danaldos sieve simply to " make the dirt fly." 

But what is the Panama canal being cut for ? Is it for commercial purposes ? 
or strategical reasons '( or for a better control of the Pacific ocean 1 Look for a 
it at its commercial position. Ninety-four par cent of tbe population of tbe 
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world lies to the m-T±h of PaDama, aod of tlie other 6 per ceat,, tbe traflic that it will 
give the canal is Dot very great. If the United Sttit^s Tiovemnicrit is so bduods 
for commercial derelopioent, why bati it bo neglected the e&stem side of Soutli . 
America? Th"re are to-day 3000 Europeau eteatpBhipB yearly entering and J 
clearing at the ports of Buenos Aires and Rio de Janeiro, nod not one of tbaia 1 
carrioB the American flag. The Argentina Republic alone is doing to-dsy, with itc n 
6,000,000 of population, a larger export and import trade than the entire 
400,000,000 of the Empire of China. 

It may sour.d rather stranao to you, but South America does more export and 
import trade than the Indian Empire of Great Britain. Bnt where does that trade 
come from? It comes almoat entirely from the eastern side of the Aiideci, within 
as easy reach 'if New York aa it is to the ports of Europe ; and jet, as I say, you 
look in vain for the American flag there. But they tell us, and I have neen many 
articles writ'on in American magazines and newsjapers about it, that wonderful 
results are to take place on the Pacific coast when the canal is opened, and that 
this west coast trade will go largely U) compensate for cutting it. Only 6 par 
cent, of the area of South America lies on the Pacific slope of the Andes, and the 
twenty-eight passes of the Andes lying between 7° 45' and 23° S. lat. average above 
16,000 feet elevaUon, the lowest being 10,000 feet. Surely it is not proposed to 
cross those pieeea with railways, to take the trade of eastern South America acrosa 
the Cordillera. 

Is the purpose of the canal to give ub more brotherly relationship with tbe 
eight millions of Philippine Objects we purchased of Spain ? (I call them Objects 
for the_Eimple reason that we have no Subjects in the United States.) But 
Manila, the capital of the rhilippineB, is exactly as near New York by way of 
Suez as it is by way of Panama. Is it worth cutting a Panama caral to save the 
16 miles difference that Dr, Vaughan Cornish told ua of? Th're ia another point, 
any voyage between the ports of Europe and Asia is shorter for ships by way of 
the Suez canal than it is via Facania; therefore you n'ay eliminate at once tha 
entire inter-trade of Asia, Africa, and Europe from the iafltience of the canaL 
Again, suppose the canal were opened to-day, and with a toll, say, of 4i. per ton, 
which I suppose would be the minimum, can it compete with tbe Pacific railways 
across the ccutlnent? Is it possible that a man sending goods to the eastern part 
of the United States will phip them say, from 100 miles inland in California to the 
Pacific coast, put them on to a steamer, carry them through the canal round to 
New York or Philadelphia, and then transport them by rail to tbe interior, ot mil 
he at once put them on to a Pacific railway 'i W hat would be the cost of freight 
via Panama, including canal toll, between New Yorb and say tian Francisco ot 
Vancouver? Surely not less than 30s. a ton, if we measure by freights aa they 
are now or have been for the last two or three years; and yet, Mr. President, the 
Canadian-Pacific railway to-day has a regular freight tariff of 30s. a ton between 
Montreal and Vancouver. Do you suppose when the canal ia completed that the 
railway rates cannot be lowered ? I assure jou the Pacific railways look as If 
they might very readily beat tbe oanal on the freight question, for not only will 
they carry goods more expeditiously, hut for less coat of insurance. Able man 
have played with statiatica in a very curious way ; they figure that the canal will 
commence with a traffic of anywhere from five to seven millions of tons. How do J 
they get these figures ? By taking all the entrancee and clearances of ships atfl 
portD possibly tributary to the canal. But this is a very crade method. Ttae^l 
Pacific coast of South America or North America is an example, because there it ia ' 
that the canal hopes for its largest tratic. Take the little Costa Bica port of Funta 
Arenas on the Pacific, which shows about 320,000 tuns a year of ci 
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bneis indicated; the actual fact is that it dons about 12,000 toDB of trade a ;enr. 
Ta^e the west coast of South America, there are regular lines of English and 
Chilean stoamBhips that go up and down the coast, touching every day at two or 
three porta, dropping and picking up a few tone of cargo, and every port touched 
is given credit for entrances and olearanceB of from 5000 to 10,000 touH, according 
to the regiatered tonnage of the eteamer, Thas the French Panama Company, 
aa well aa the United States ConuuiBBioners, have always made their figures. 
I may Bay that, with a year of labour, I analyzed all the commerce that would 
possibly go through the canal if it were open to-day, and I could not make it a 
million tons ; bo I will leave the commercial aspect of the canal for thoBe mathe- 
raatioiana who see millions of tons in one ateamship every year. 

Finally, has the Panama canal a strategical sBpect? Yes, it is strategical. 
In all time, I believe, nations have fought tremendous wars to turn the trade of 
the world across their territory. My country is the only one that eeeks to "side- 
track " the grand trade avenues created by the private capital and resourceful 
energies of its own people. There is a mountain wall known as the Bocky moun- 
tains and the Andes, extending from the Arctis sea to the Straits of Magellan 
which seems to bar off Euro)* from any contact with the Pacific by a western, 
route except by the w^ of Cape Horn. It gives the Uniled States a magniScent 
controlling position ; and I do not see why we want to aliandon it by opening a 
gateway ^ough the centre of it. I come to the naval aspect of the canal, but 
with much diflidence, for I see some very able naval experts here to-night, I 
believe that it will take just as many ships to defend the Panama canal in case of 
^ar as it would to defend the Pacific coast without the canal, and that the interest 
on the cost of the canal (say, on at least £100,000,000 sterling) would keep many 
battleships in oommisBion. 

Mr. Bbbhaccui : About eighteen montha before Dr. Cornish's second visit I 
found myself compeUed to spend aeven days ou the Isthmus of Panama — seven of 
the most dismal and uncomfortable days I ever spent, and when I say uncomfort- 
able, I do not at all express what I felt. But notwithstanding the climate, hotels, 
and other things in general, the Isthmus is of deepinterest to the scientific traveller. 
What impressed me was the fact that although so much time and thought 
had been devoted to the organization of the various departments, the educational 
question had not been forgotten. The year of my visit witnessed the eBtablishraent 
of English Iree schoois in the various municipalities. 

Three of the chief obBtacks at that time appeared to me to be, first, the nature 
«f the country itself; second, the flood waters of the Chagres river and the con- 
stmotion of thore immense artificial dams ; third, Ihe scarcity of labour. The 
last difficulty has, we are told, been overcome, but I still believe that the Fdnama 
canal, should it ever be completed, will be built in the main by Jamaica labour, 
"by the Jamaica negro. 

Mr. Mackindbb : I listened with very great interest to the criticisms of Colonel 
Church, and with a great deal of what he said I agree. But I submit that whether 
^ou regard the matter from a geographical or a financial point of view, he wrote off 
"fche strategical side of the queetion rather too Ughtly. Even if you take the cost of 
"the canal as one hundred millions, that would only build forty cajiilal ships now- 
adays, and Qreat Britain has already more thau forty such ships in commission. 
J f the United States meai to have one of the first-rate fleets, the cost of that fieet 
"^voiild bo more than equivalent to that of the Panama canal, and such a fleet has to 
**e rebuilt every lifteen years. Therefore I submit that since two oceans are con- 
*^rned, the cost of the canal might prjve to be a very valuable investment. The 
Z>art of the United States which lies west of the hundredth meridian weet has a 
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vei7 small rainfAll except aloog Ihe border adjacent 1« Caaada, and in Califc 
The Tut loajortty therefore of the Americao populadon mmt, probably for atl 
Iiv6 on (he Atlantic slope. But Ihe United Statea ia deeply iateresled id Of 
markets, and she carriea a great deal of traffic across the coDtiuenl, therefore 
intereited both io the Pacific aod in the Pacific tenoinals of her railways. 
chief base of power must, however, be on the Atlantic cowt. Her motirea an 
those which induced GeroiaDj' to maks ^e Kiel canaL I submit that the 
Btruotion of the* Panama canal is not a bad inTestroent for the United States, gii 
the intention uf being a naval jnwer on both oceans. 

Mr. Theodorb W4lkbb, who had been to Panama laet spriag, remarked 
the tide on the Pacific aide is, as fur ai he could judge, 14 to 20 feet higher 
on the Atlantic side, where it was, he belieTed, only about a few iuchea. In 
ca«e, he thought it would have been very difficult to have made a canal oni 
level from sea to aoa. 

'I'he pHEBUiEDi: Time is getting on, and I think I had better bring this 
sion to a close by giving a very hearty vote of thanks to the lecturer. Dr. Tai 
Cornlah. We have hod an extremely interesting diacusaion, and I should 
before he replica to aak one question, with regard to the eflect of opening 
canal. I oanuot help believing it would have been possible to make some 
rough estimate of Uie saving to the world at large in the sborteniog of dial 
and therefore, from this point of tIbw, of the capital value of the canal. I 
like (o know from Br. Cornish what in his opinion is the best estimate, from' 
purely commercial poiut of view, of what the canal will save to the world. 
doubt the French would hare been wise if they had made such an estimate 
commencing this work. The Americans, also, might have been wise to do so,' 
I do not think it would have stopped them either. They have what I may 
sentimental reiuoQ for their actions — a feeling that this great work has been 
menced and ought to be finished at all hazards. I also think that the 
value of the work to the United States will he very great indeed. The 
be opened to ahipa of war iu Umo of war, and if one considers the adva&t 
being able to transfer ehipe from the Fucific to the Atlantic when such a 
denied to their opponents, any one must see that the canal will be worth a 
deal to the Uuited States. 

Dr. CoRMiBHi The advautages which it is hoped to obtain for the United 
by the construction of the canal are of three kinds, Tiz., commercial, indi 
military ; and the event which determined the building of the canal 
one. This waa the voyage of the battleship Oregon in 1898, at the ( 
of the WM with S|»in. Tbi« vessel, one of the few battleships which tlie Hi 
States then [XMsessed, was in the Pacific, and had to steam round South 
to effect a junction with the remainder of the Aeet For weeks the whole 
was kept in a state of nervous tenaion until the news of her arrival at Keiy 
This esperienoe created a general feeling throughout the country thai an ~ 
canal was necessary — a feehng which provided the Administration 
necessary motive power. Whether this instinctive strai^y be right or 
a matter upon which experts differ. The ehortcr line of commimicatioa 
the power of offence, but entails reeponaibilitiee of defence. Whether the ad'' 
or the disadvantage is likely to be the greater is a question, the bdhwe 
depends largely upon another question, viz. Which nation or nations 
oota^nists ? That is a question which it would be difficult to discuss nou-polil 
as our rules require. On account of the mixed motives for the 
canal, I have not examined very carefully the direct financial return, for 
think the undertaking can be properly r^arded as a business conoeni. 
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